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EMI NOTICE 


This equipment has been designed and constructed to 
professional standards. However, the equipment must be 
utilized correctly by the user to obtain proper performance 
and to comply with applicable industry and governmental 
regulations. 

Since the equipment is supplied as an unconfigured component 
and cannot be tested for electro-magnetic interference (EMI) 
in all possible configurations, the equipment is not subject 
to standards imposed by Subpart J of Part 15 of FCC Rules and 
Regulations. 

Final system configuration will require compliance with 
applicable FCC regulations. SDSystems recommends the 
installation of shielded data cables for all external cabling. 
Electro-magnetic interference (EMI) levels are dependent upon 
final system hardware configuration and application. 

Contact SDSystems Customer Service if additional configuration 
information is required. 



TERMINATION NOTE 


SDSystems recommends the 
on the £-100 bus to avoid 


use of active termination 
system problems. 


circuitry 



MODIFICATION FOR SBC-300 REVISION A ARTWORK WITE 

MONITOR ROM 2.0 


The Revision A artwork for the SBC-300 is missing pull up 
resistors on the EPROM for pins 1 and 27. To correctly 
function with a 2764 EPROM, these pins must be tied to +5V. 
To accomplish this, wire pins 1 and 27 to pin 28. This will 
enable the EPROM. 
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SECTION I 
INTRODUCTION 


1.0 GENERAL 


The SBC-300 is a high performance, self-contained 
microcomputer system designed around the Z-80 family of 
microprocessors. Control (CPU), memory, and extensive 
input/output facilities are all contained on a single printed 
wiring board conforming both physically and electrically to 
every S-100 BUS requirement as specified by IEEE-696, 
Operation as either the IEEE-696 Permanent Bus Master or as 
one of any number of slave processors on the bus is supported. 
The advanced design of the system allows a wide variety of 
function and performance options to be selected and easily 
implemented by the end user in most cases by simple dip switch 
or jumper arrangement. In addition, the SBC-300 is available 
with the appropriate CPU, support, memory elements, and 
jumpers installed for operation at clock speeds of 4 or 6 mHz. 


In most cases, options are selected by the connection or 
disconnection of one or more jumpers; a table will show the 
specific jumper connections to be made for each option 
desired. The SBC-300 will be configured at the factory in a 
manner which is likely to suit the greatest number of users. 
Those requiring different performance may change option 
selections as required. 


1.1 FEATURES 

- S-100 Bus Compatible 

(IEEE-696) 

Z-80 CPU; 4 or 6 mHz 

64K Bytes of Internal 
RAM Plus Parity 

2 to 16K Bytes of PROM 
Using Byte-Wide PROM 

System Memory Addressing 
to ISMbytes 

1.2 SCOPE 


Serial, Parallel, and 
Countsr-Timer I/O 

SASI Port 

Fully Programmable 

Communications Options 

Dual Programmable Serial 
Full-Duplex Channels 

Dual Programmable Baud 
Rate Generators 


This document describes the function, performance, electrical 
and physical characteristics of the SBC-300 single board 
microcomputer system and its interface to the IEEE-696 bus. 
For detailed description and analysis of individual integrated 
circuit components, the SASI port, and the IEEE-696 bus beyond 
what is presented here, consult the various manufacturer data 
books and standard specifications. 
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SECTION II 

FUNCTIONAL DESCRIPTION 


2.0 GENERAL 

This section provides a functional description of the basic 
blocks that make up the SBC-300 single board microcomputer. A 
block diagram of the SBC-300 appears in Figure 2-1? and each 
block is discussed in this section. Refer to Section III for 
an in-depth theory of operation. 

The SBC-300 communicates with peripherals through one 
SASI/pa r allei and two synchronous or asynchronous serial 
ports. When operated as the Permanent Bus Master in 
accordance with the IEEE—696 standard? the SBC—300 controls 
all aspects of bus operation and provides timing? control? and 
status signals for S-100 bus operation as well as its own 
operation. 

In the slave processor mode? the SBC“300 responds to bus 
cycles initiated by the current bus master and/or processes 
data in accordance with instructions stored in the on-board 
ROM and RAM. It is able to communicate with the outside world 
via its serial and parallel ports. A slave appears to the bus 
as a 64K block of RAM. Data is transferred between the slave 
and the bus via the slave's on-board dual ported RAM. A slave 
device may request service from the bus master by generating 
an interrupt request. 



Figure 2-1. BLOCK DIAGRAM 
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2.1 CENTRAL PROCESSING UNIT 


This block of the SBC-300 includes the CPU and the clock rate 
generator. The CPU of the SBC-3 00 is a member of the Z-80 
family and can be run at clock speeds of 4 or 6 mHz as 
selected by the appropriate configuration of the clock speed 
jumpers. 


2.1.1 CPU 


During normal operation, the CPU directs all aspects of data 
manipulation, movement, storage, and retrieval within the SBC- 
300 microcomputer. The CPU controls communications with the 
outside world (serial and parallel I/O), other bus 
peripherals, and dynamic memory refresh during normal bus 
cycles * 

2,1,1.1 Processor Operation 

The function of the CPU is to get instructions from memory and 
perform the desired operations. 

The CPU accesses a location in memory and retrieves a coded 
instruction. This instruction is decoded and then performed 
by the CPU. The address of the next instruction to be 
executed is applied to the address lines and the instruction 
(OP CODE) is fetched and executed. This process is continued 
indefinitely or until the processor is stopped for some 
reason. 


The system memory is used to contain the instructions for the 
CPU to execute and the data that is to be processed. A typical 
instruction sequence may be to read data from a particular 
peripheral device, store it in a specific location in memory, 
and then write it out to another peripheral. 

2.1.1.2 Z-80 CPU 

The Z-80 CPU itself contains many of the same functions (on a 
smaller scale) as the SBC-300. There is an internal data bus 
for moving data to and from internal memory (registers) as 
well as into and out of the Z-80. There are areas that 
process data, control the operation of the rest of the chip, 
and generate control and status signals that are required to 
control and interface with things in the outside world. 

Registers are used within the CPU to store instructions and 
data. These registers are small areas of memory which are 
controlled directly by the CPU Control (there is no internal 
address bus for accessing registers). The Z-80 contains 208 
bits of R/W memory that are accessible to the programmer. 
This memory is arranged as eighteen 8 bit registers and four 
16 bit registers. All Z-80 registers are constructed of 
static RAM and include 2 sets of 6 general purpose registers. 
These registers may be used individually as six 8 bit 
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registers or in pairs as three 16 bit registers. There are 
also 2 sets of accumulator and flag registers and 6 special 
purpose registers. 

The actual processing in the Z-80 takes place in the 
Arithmetic and Logic Unit (ALU) which communicates with the 
internal data registers as well as the external data bus by 
way of the internal data bus. The ALU can perform a number of 
logical and arithmetic operations on data contained in 
internal registers at the direction of the CPU Control. These 
operations include: 

ADD XOR INCREMENT 

SUBTRACT COMPARE DECREMENT 

AND SHIFT L/R SET BIT 

OR TEST BIT RESET BIT 

One instruction at a time is retrieved from the system memory 
and loaded in the instruction register. The CPU Control 
section decodes the instruction and generates all control 
signals necessary to execute the instruction. These signals 
read and write data from and to the registers, control the 
ALU, and control all external items as required by the rest of 
the system. 

Dynamic RAM must be refreshed by accessing each row in the 
memory matrix once every 2 or 4 milliseconds, depending on the 
RAM type. While the CPU is busy decoding an instruction that 
has been fetched, the internal memory refresh register sends 
address data out on the lower portion of the address bus along 
with a refresh control signal to access a row of memory. The 
register is incremented one and the new data sent out to 
access the next row of memory after every instruction fetch. 
As the register rolls over, the first row is again accessed. 
As long as the CPU is running (fetching and performing 
instructions), the memory is automatically refreshed by the 
memory refresh counter. This operation is completely 
transparent to the system. 

2.1.2 Clock Rate Generator 

The clock rate generator includes the crystal controlled clock 
oscillator, the division logic to derive the CPU clock (0} and 
the 2 mHz CLOCK signal for the bus from the crystal frequency, 
and the line driver for 0. The divider supplies either a 6 
mHz or a 4 mHz CPU clock and a 2 mHz clock. The 6 mHz clock 
is derived from a 12 mHz crystal, and the 4 mHz clock is 
derived from an 8 mHz crystal. These rates are selected by a 
combination of the appropriate chip installed in the board and 
the installation of a jumper. A 74LS93 must be installed for 
4 mHz operation or a 74LS92 for 6 mHz operation. 

This IC also applies the proper division ratio to the crystal 
frequency to arrive at an output of 2 mHz for either of the 
two possible crystal frequencies that might be installed. The 
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bus line CLOCK must always carry a signal of 2 mHz regardless 
of the processor clock speed to comply with the IEEE-696 
specification. 

2.1.3 CPU Clock Speed Selection 

The SBC-300 is configured at the factory for the processor 
speed specified, but may be reconfigured by the user for other 
CPU clock speeds. If the clock speed is to be increased, the 
speed of the CPU, peripherals, and memory chips must be 
increased as well. This requires the removal of the existing 
parts and installation of faster parts in these locations. If 
the clock speed is to be reduced for some reason, no change of 
these units is required. 


* * * CAUTION * * * 

MULTI-LAYER PRINTED WIRING BOARD 

When removing parts from the SBC-300 board, ensure 
that the proper desoldering tools and techniques 
are used to prevent damage to the printed wiring 
board surface and inter-layer etches. 


The actual CPU clock speed is determined by a combination of 
jumper connections and parts (crystal frequency and division 
ratio). One or both of these parts must be changed to effect 
a change of the CPU clock speed. Once these parts are in place 
and the appropriate speed units are installed for ICs U46 
through U48 and the on-board RAM (Table 2-1), the SBC-300 is 
configured for one of two CPU clock speeds. 


Table 2-1. CPU CLOCK SPEED SELECTION 


Proc. 

Xtal 

U42 

U 46 

U47 

U48 

RAM 

Delay 

Speed 

(mHz) 

(Yl) 

(mHz) 

74LS- 

Peripherals 

CPU 

Speed 

(ns) 

Line 

(ns) 

6 

12 

*92 

Z 8536A 

Z8531A 

Z- SOB 

150 

150 

4 

8 

•93 

Z8536 

Z8531 

Z-80A 

200 

200 


If the fastest (most expensive) CPU, peripheral, and memory 
chips are installed, it is recommended that the CPU clock be 
run as fast as is consistent with the slowest chip on board. 
If the fast units are installed, there is little to be gained 
(slightly less power will be dissipated) by running the CPU 
clock at a lower than maximum speed. If the SBC-300 is to be 
run at a low CPU clock rate, populate the board with the 
slowest parts. 
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2.2 MEMORY 




The SBC-300 supports full 24 bit memory addressing in 
accordance with the IEEE-696 specification and may be operated 
in either the PERMANENT BUS MASTER or the SLAVE mode. 
Appropriate memory facilities are provided on board to fully 
exploit the flexibility and utility of the standard bus. 


A full 64K of dynamic RAM {64Kxl parts) with parity is 
installed at the factory. Any byte-wide (up to 128K) PROM may 
be plugged into the 28 pin socket on the board. Upgrading the 
on-board memory system requires removal of the existing parts 
and installation of the replacement memory chips. Several 
modes of refresh are available to cope with any anticipated 
situation that might arise on the bus. 


The on-board memory, as well as any memory that might be 
visible to the bus, can be mapped to reside in any location 
within the 16Mbyte range specified by the IEEE-696 S-100 
standard. The 16 bit address capability of the 2-80 processor 
is augmented by a memory mapper which affords the Z-80 access 
to the entire 16Mbyte potential of the new S-100 bus standard. 

The basic memory block of the SBC-300 can be divided into 
several subsystems: RAM, ROM, MEMORY ADDRESS AND I/O PORT 
DECODE, and PARITY. These subsystems are required to support 
the 2 internal memory systems (RAM and ROM) and to ensure 
compatibility with the bus standard and the various other 
blocks on the SBC-300. 


2.2.1 RAM 


The RAM devices that are installed prior to shipment allow pin 
1 refresh and are selected so that their speed is consistent 
with the CPU clock rate. 

Upgrading the on-board RAM requires replacement of the set of 
memory IC chips and the possible connection of a few jumpers 
to select the proper wait states. The only constraints are 
that the RAM speed be compatible with the CPU clock rate and 
that the refresh requirements are met (acceptable device 
numbers for replacement appearin the Parts List Appendix). 
CPU clock rate considerations are discussed above in the CPU 
subsection and the refresh restrictions are covered below. 

The RAM subsystem includes a latch for data out and line 
drivers for interface to the bus as well as several small 
blocks and functions which work together to allow the RAM to 
perform properly and interface with the rest of the system. 
These items are: refresh, refresh wait state generator, and 
memory timing. 


) 
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2 »2 .1.1 Refresh 


Any memory device equivalent or similar to the items noted in 
the Parts List Appendix may be installed in place of the 
existing RAM devices to increase capacity*, replace failed 
parts {all chips in the array should be of the same type ), or 
satisfy any other particular need of the user. There is, 
however, one refresh restriction which must be observed: 


* * * C A D T I 0 N * * * 

REFRESH IS NOT SUPPORTED BUR IMG LONG BUS WAIT 
STATES IF HON-PIII I REFRESH PARTS ARE INSTALLED 


There are 2 easy solutions to the situation. One is to use 
pin 1 refresh memory devices in the on-board memory system, 
and the other is to make sure that items which might cause a 
long wait state for the processor are never attached to the 
bus, 

2.2.1.1.1 Pin 1 Refresh Memory Devices 

Industry standard 64K dynamic RAM devices are refreshed by 
addressing each row of the storage matrix within 2 
milliseconds. This is called Row Address Strobe or RAS 
refresh. Pin 1 is not connected to the IC die {it is a non¬ 
connect) and the only method of refresh is through the refresh 
address access cycle generated elsewhere. 

The 2-80 is rather unique among microprocessors in that it has 
an internal 7 bit address counter which generates memory 
refresh cycle addresses after every OP CODE fetch. If the 
processor is stopped {in a wait state) for an extended period 
of time, there will not be an OP CODE fetch in time to refresh 
the memory. If this happens, the data in the memory devices 
becomes uncertain and cannot be used. 

Memory devices with pin 1 refresh, however, allow refresh to 
be performed by an additional procedure. There is logic on 
the SBC-3 00 that detects long wait states. This logic then 
generates a refresh eyele which is applied to pin 1 of the 
appropriately equipped memory devices. The pin 1 refresh 
cycle is repeated at the proper interval until the processor 
is running again and pin 1 refresh is no longer needed to 
maintain the memory. The only time this cycle is implemented 
is during wait states where the CPU is stopped for excessive 
amounts of time. 

2.2.1.1.2 Avoiding Long Wait States 

The other method of preventing loss of memory data during long 
wait states is to never install any device on the bus that 
might generate a long wait state. Sources of long wait states 
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include items such as polled I/O disk controllers. These 
devices use wait states to transfer data into the system 
memory. 

If f for example, the processor directs the disk controller to 
read a sector into memory and the sector requested has just 
passed the heads, the controller must then wait (which means 
that the CPU must wait) until that sector comes around again 
to retrieve the data. This can take as long as 150 ms, which 
is 148 ms too long if the memory content is to remain valid. 
The Versafloppy II disk controller is an example of a polled 
I/O device that uses a wait state to transfer data to and from 
the memory. DMA devices such as the Versafloppy III disk 
controller do not cause long wait states for data transfer and 
so are safe to use without pin 1 refresh memory devices. 


2.2.1.1.3 Refresh During DMA Operations 


During a DMA operation, where the SBC-300 is the permanent bus 
master but has relinquished control of the bus to a DMA 
device, the SBC-300 generates standard memory refresh cycles 
from bus activity. As a result, even if there is a DMA 
controller transferring data into another memory board on the 
bus, SBC-300 memory is preserved due to its self-generation of 
refresh cycles. 

Depending on the design of other memory boards that might be 
installed on the bus, this self-generated refresh cycle might 
take care of memory on the bus as well as on the SBC-300 
board. Older designs (such as the EXPANDORAM II and III) can 
be refreshed in this manner, while newer designs {EXPANDORAM 
IV) support this procedure as well as several others during 
DMA transfers. 

These boards, which might be used with other processors (no 
other processors generate memory refresh cycles), take care of 
the refresh for on-board memory devices themselves and do not 
care if the bus master processor is stopped or not. With that 
type of design, when refresh is not obtained from the bus 
master processor, the memory board generates cycles for 
itself. The bus is held off by the memory board until it is 
finished so it will not be busy- with a refresh cycle at the 
moment its services are required by the bus. Refresh occurs 
independently of all other activity on the bus, and memory is 
thus immune to long wait states. There is usually a jumper 
selected option on these boards, however, which allows refresh 
to be forced at certain times. 

2.2.1.2 Refresh Wait State Generator 


The refresh wait state generator performs 2 functions. It 
simultaneously generates the pin 1 refresh signal and holds 
the wait line low. The wait line is held low only during the 
refresh cycle; so if the long wait state which activated the 
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pin 1 refresh cycle goes away, the pin 1 refresh cycle will 
not be interrupted until the refresh is complete. 

2.2.1.2.1 Wait States 

Wait states are ordered by devices attached to the S-100 bus 
and by the SBC-300 itself. Generally wait states are called 
to hold up the processor because the CPU runs faster than some 
peripheral devices are capable of responding. To ensure that 
valid data read from memory has settled on the data lines 
before the processor tries to use it, or to prevent the 
processor from removing the address and data from those lines 
before a write cycle is complete, the processor is stopped for 
a period of time until it is safe to proceed. 

The wait state is implemented by pulling down the WAIT* line 
to the processor. The CPU checks this line on the falling 
edge of the clock during clock cycle T2 and, if it finds that 
the WAIT* line is active, it suspends all processing that 
might have occurred during the next clock cycle. This creates 
a wait state. The CPU will continue to create wait states as 
long as its WAIT* line is held low. 

This line (WAIT*) is controlled by the wait state generator. 
It can be triggered by the wait state generator (jumper W3; 
see Appendix called Jumper Connection Quick Reference Tables) 
when lines indicating an OP CODE or memory operation become 
active. This memory operation trigger produces a synchronous 
wait state of exactly 1 clock period. A device on the bus can 
trigger a wait state of any duration beginning at the next 
falling edge of the clock by pulling and holding down either 
of 2 lines on the bus (RDY and XRDY). And finally, the 
refresh wait state generator can cause a wait state to hold 
off the processor while it applies a refresh cycle to pin 1 of 
the on-board RAM. The RAM cannot be written to or read from 
during refresh, so the processor and bus must be prevented 
from trying to use the RAM until refresh is complete. 

2.2.1.2.2 Wait State Selection 

There are 3 modes of memory operation wait state generation 
possible as selected by jumper W3 (Table 2-2). If the Ml mode 
is selected, a wait state is generated each time the processor 
fetches an OP CODE from memory. A wait state will not be 
generated during a normal memory access because the memory is 
fast enough to respond to the processor between clock T 
states. During OP CODE fetches, however, the CPU must refresh 
the on-board RAM after the read, so a wait state is generated 
to allow this refresh to be completed before things continue. 

If the MREQ* option is selected, a wait state is generated 
during both OP CODE fetches and normal memory accesses. This 
allows slower memory devices to be used with a faster 
processor; the processor is held up during a memory read from 
the slow memory but operates at full speed otherwise. 
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If no memory option wait state is selected, then no wait 
states are generated during memory operations. 


Table 2-2. WAIT STATE SELECTION 


Wait 

Selection 

Wait State 
Jumper 


Function 


Ml* 

W3~2 to W3-3 

1 

wait state during 

OP CODE fetches 

MREQ* 

W3-1 to W3-2 

1 

wait state during 

memory accesses 

None 

None 

No 

waits inserted 



2.2.1.2.3 Pin 1 Refresh Generation 

During long wait states, the CPU is stopped. This means that 
there will be no RAS refresh cycles from the processor to 
maintain the memory. If the processor is stopped for more 
than approximately 2 msec, the content of the memory will no 
longer be valid. To prevent such loss of data, the refresh 
wait state generator provides pin 1 refresh cycles to the RAM 
whenever the CPU is in a wait state. This causes a wait state 
to be generated in order to prevent the CPU from accessing the 
RAM during refresh. 


2.2.1.3 Memory Timing 


Memory timing is basically concerned with restructuring the 


address information that appears on the internal 
into a form that is compatible with the memory 
then applying that data to the RAM chips. These 
are implemented by the RAM address decode and 
column timing areas. 


address bus 
devices and 
2 functions 
the row and 


2.2.1.3.1 RAM Address Decode 


The RAM 
the RAM 
address 


address decode is very simple. It serves to interface 
chip address lines to the SBC-300 internal 16 bit 
bus. This is required because in order to fit into a 


standard 16 pin package, large capacity memory devices have 
only 8 address lines. 


The 16 bit address on the bus is broken into two 8 bit bytes 
and applied first one and then the other to the 8 address 
lines of the memory chip array. The two halves of the address 
are referred to as the row and the column address. Each pair 
of row and column addresses defines a unique storage location 
within the storage matrix of each memory device. This is the 
same addressing scheme that was developed for magnetic core 
memories. 
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First the row address portion of the information on the 
address bus is applied to the memory array address lines and 
then the row enable line (RAS strobe) to the memory device 
array is activated. Next the column address portion of the 
information on the address bus lines is applied to the same 
memory array address lines and then the column enable line 
(CAS strobe) is activated. This procedure loads the 16 bit 
address of the desired location into the memory device where 
it is internally decoded to specify a unique location in the 
storage array. 

There are specific intervals of time which must elapse between 
each segment of the addressing operation (enables, settling 
time, change between row and column address, etc.). The row 
and column timing area is responsible for generation of these 
intervals. 

2.2.1.3.2 Row And Column Timing 

The memory devices require a time interval between the 
different parts of the addressing operation. A delay line 
with multiple taps provides these intervals. A pulse applied 
to the input appears at each successive tap a specific time 
after it appears at the previous tap (or the input, if the 
first tap is being considered). Devices and lines connected 
to these taps are therefore activated sequentially with 
specific time intervals inbetween. 

This area also contains logic which, when activated by the 
signals from the delay line, controls all aspects of RAM reads 
and writes. 

2.2.2 ROM 

A 28 pin socket on the SBC-3Q0 board allows any of several 
byte-wide (2Kx8, 4Kx8, etc.) ROMs to be plugged in. The Parts 
List Appendix shows compatible device type numbers. The ROM 
installed before shipment includes the Monitor firmware and 
the system BIOS. There is empty space in the ROM that can be 
used for any purpose the user desires. However, the user is 
responsible for programming the ROM with additional code. 

The ROM portion of the on-board memory occupies the first 64K 
segment of the total 128K block even though a relatively small 
device might be installed in the socket. Because the ROM is 
invisible to the bus, the SBC-300 appears to other items on 
the bus as an ordinary 64K block of RAM when in the slave 
mode. 

2.2.3 Memory Address And I/O Port Decode 

The on-board address and port decoding is handled by a 
combination of the Zilog 8536 Counter Input/Output chip (CIO), 
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a PALI (U28) and a decoder chip. The CIO generates a signal 
(BOOT) which is used by the PAL in conjunction with other 
timing signals to decide whether the processor is talking to 
ROM, RAM or off-board memory. When an I/O address is being 
generated, the PAL inhibits the enables to memory devices, and 
the port decoder (U57) enables the particular I/O device being 
addressed. 

2.2.3.1 Memory Address Decode 

The memory decoder generates 4 signals which are used to 
determine what the SBC-300 is addressing. These 4 signals are 
created within a PAL (U28) from a combination of standard Z-80 
timing signals and on-board hardware/software switches. 

The 4 signals are PROM ENB*, RAM ENB*, RDOFF* and GORAM*. 
PROM ENB* is the on-board ROM enable signal. It is created 
when the BOOT signal is active. RAM ENB* is the on-board RAM 
enable signal for the ROM data latch. RDOFF* is the signal 
which determines that the present memory cycle is off board on 
another 696 board. The 4th signal is GORAM* and is used to 
generate the RAS* and CAS* RAM timing signals. 

2.2.3.2 I/O Port Decode 

The I/O port decoder is an address decoder which enables a 
particular I/O device whenever its preselected address is 
found on the address bus. The I/O decoder generates the 
enable signals for the ASCC, CIO, memory mapper, SASI Port and 
the ATTEN interrupt bit. 

2.2.4 Parity 

The SBC-300 generates and checks odd parity in its on-board 
RAM. The parity checker generates 2 parity error signals for 
use by the on-board processor and, if in the slave mode, the 
bus master. Parity error detection is enabled by jumper W14- 
4. The on-board parity error signal is also sent to CIO port 
C bit 1. 

2.2.5 Mode Dependent Memory Characteristics 

Some memory characteristics exhibited by the SBC-300 change 
according to the SBC-3 00 mode selected. The SBC-300 may be 
operated as either the Permanent Bus Master (PBM) or as a 
slave processor in accordance with IEEE-696 specifications. 

2.2.5.1 Bus Master Mode Memory 


In the 
memory 
may be 


the SBC-300 occupies 128K of 
1st 64K segment is PROM (even 
an 8K PROM installed in the socket). 


PBM mode, 
space. The 
only 


the system 
though there 
and the 2nd 


-1-PAL - Programmable Array Logic MMIr 
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64K segment is the RAM. The entire on-board memory can be 
mapped into any 128K location in the 16Mbyte bus memory system 
desired by the appropriate setting of dip switch SW-1 elements 
as detailed in Table 2-3. 


Table 2-3. ON-BOARD MEMORY LOCATION IN BUS SYSTEM SELECTION 





sw- 

■1 



Always Off When 

SBC-300 On-Board Memory 


(X 

=0f f; 

0=0n) 


Master 

Begins At (In Hex)— 

8 

7 

6 

5 

4 

3 

2 

1 


0 

0 

0 

0 

0 

0 

0 

X 

010000 

0 

0 

0 

0 

0 

0 

X 

X 

030000 

0 

0 

0 

0 

0 

X 

0 

X 

050000 

0 

0 

0 

0 

1 

0 

X 

X 

X 

070000 

1 

X 

X 

X 

1 

X 

X 

X 

0 

X 

1 

FD0000 

X 

X 

X 

X 

X 

X 

X 

X 

FF0000 


2.2.5.2 Slave Processor Mode Memory 

In the slave mode, only the 64K of on-board RAM is accessable 
by the bus. The ROM is completely invisible to the bus, even 
though the on-board processor might be operating out of it. 
The RAM portion of the on-board memory is dual ported—it can 
be accessed by the on-board processor and the bus as well. In 
the slave mode, the on-board RAM is the only means through 
which the PBM and all other items on the bus can communicate 
with the slave processor. 

2.3 MEMORY MAPPER 

Since the Z-80 microprocessor contains 16 address lines, it 
can address 64K of memory directly. In order to meet the 
IEEE-696 specification and allow the addressing of the full 
16Mbyte of memory, an additional 8 address lines must be 
generated. A memory mapper allows the Z-80 to control 
indirectly, through the mapper, all 24 address lines of the S- 
100 bus. The memory mapper consists of bipolar RAM, a 
multiplexer, gating logic, and a switch and comparator for 
selecting which 64K block of system memory the board occupies. 

2.3.1 Mapper Operation 

The upper 4 bits of the Z-80 physical address lines (A12-A15) 
are applied to the address inputs of the memory mapper RAM to 
determine which location within the mapper will be accessed 
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and output to the extended address bus (A12-A23). The mapper 
is accessed as I/O port 71H for purposes of updating the 
stored address. The memory mapper is bypassed during I/O 
operations and during accesses to the on-board EPROM. During 
these periods the upper 4 address bits are passed directly to 
the logical address bus. 

2.3.1 .1 Board Address Select 

The board address select consists of a dip switch and a 
comparator containing internal 20K pullup resistors. One set 
of inputs to the comparator is tied to address bus lines A16 
to A23 on the S-100 bus side of the on-board address line 
drivers. The other set of inputs to the comparator is 
connected to the board address select dip switch SW1. 

Once the starting address of the board is decided, SW1 is set 
to reflect the board starting address. The 8 elements of SW1 
are capable of defining 256 different 64K boundaries anywhere 
in the 16Mbyte range ( 28 ). The boundaries can be thought of 
as boundary 0 (beginning at address 0) through boundary 255 
(beginning at address 16,711,680). The user selects the 
binary equivalent for the decimal number of the desired 
boundary by means of the 8 elements of SW1. 

The comparator constantly checks the state of each of the 
address lines to which it is connected against the setting of 
the address select switch SWl. When a match is found, the 
comparator indicates the match by activating its output line. 
This output is used elsewhere on the board to indicate that 
the on-board 64K of RAM is being addressed. 

Care must be taken to ensure that no 2 boards attached to the 
bus have memory that is set to the same starting address. 

2.3.1 .2 Mapper RAM 

The memory mapper RAM is composed of a 16x12 bit bipolar high¬ 
speed static RAM matrix (three 16x4 devices). The upper 4 bit 
address lines (A12-A15) from the Z-80, when applied to the 
mapper RAM address input lines, select one of sixteen 12 bit 
data words. This 12 bit word is applied to the upper 12 bits 
of the S-100 address bus (A12-A23). These 12 address lines 
from the mapper, along with the 12 lower address lines from 
the CPU, create 24 real address lines that are driven out onto 
the bus, allowing access to the entire 16Mbyte address range 
by the Z-80. 

The 12 bits of data to be loaded into the mapper RAM appear on 
the 8 data lines (D0-D7) of the data bus and 4 lines {A8-A11) 
of the address bus of the SBC-300 board. Just after power up 
the monitor firmware loads the mapper RAM with initial data by 
a PPlying the appropriate data to the input lines for each 
address and selecting each of the 16 locations sequentially 
with A12-A15 of the on-board address bus. 
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Once the operating system is in control, it can change the 
content of the mapper RAM at any time as required. 
Application programs can, in certain circumstances, change the 
mapper RAM content dynamically as the program executes, 
allowing immediate access to the entire system memory. 

2.4 INTERRUPT CONTROLLER 

The SBC-300 provides service for the Non-Maskable Interrupt 
and the 8 vectored interrupt lines from the S-100 bus as well 
as the interrupts from the 2 serial communication ports. The 
interrupt controller prioritizes on-board interrupt requests 
and the vectored interrupt lines from the bus, generates the 
least significant 8 bits of the interrupt vector, and starts 
the interrupt cycle. An interrupt can also be generated in 
response to the status of several other lines on the bus 
(jumper selectable by the user) to allow special features to 
be implemented. 

2.4.1 Interrupt Select 


An area of the SBC-300 board is reserved for the user to 
install jumpers to connect any of several lines from other 
places on the board as well as the S-100 bus to the NMI and 
vectored interrupt lines. If the SBC-300 is configured to be 
the bus master, there are 2 li.ies from the bus that are 
considered inputs (PWRFAIL and ERROR). As a slave processor, 
there are 7 jumpers that might be installed in order to put 
the on-board parity error and attention lines out onto the bus 
as vectored interrupts. 

As a master, the power failure line might be jumpered to the 
NMI and the parity error line jumpered to one of the vectored 
interrupt lines so that if devices on the bus detected these 
conditions, the bus master processor would be immediately 
notified and could proceed accordingly. 

As a slave, the on-board attention line could be jumpered to 
any of 6 vectored interrupt lines on the S-100 bus. This 
would allow the interrupt controller on the bus master to 
easily determine which slave was requesting the interrupt and 
then generate the appropriate service routine vector. This 
procedure limits the number of slaves on the bus to 6. 

In situations where there are more than 6 slaves on the bus, 
all slave attention lines could be jumpered to one or a few 
interrupt lines on the bus. Then the bus master CPU can poll 
the slaves to determine which one requested the interrupt as 
part of the interrupt service routine. All slave parity error 
lines are usually jumpered to a single interrupt line (VII), 
and the bus master CPU can poll the slaves to determine the 
location of the error. 
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2.5 


BUS INTERFACE 


The IEEE-696 S-100 bus standard specification describes a 
universal bus that can support a wide range of processors 
rather than just a particular processor or family of 
processors. Signals required to be on the bus were deemed to 
be the best compromise between ease of implementation and 
utility. The bus is configured to allow the widest range of 
processors the most flexibility possible without being 
completely incompatible with existing systems. 

Because the bus is a universal design, it is not expected that 
all status and control signals from a particular processor 
will be directly applicable to the bus. Nor will all signals 
on the bus be directly compatible with the requirements of a 
particular CPU. 

All processor manufacturers have slightly different ways of 
accomplishing the same task with their machines. Signal 
names, polarity, phase, and timing might vary radically from 
one CPU to another even though the bottom line of what gets 
accomplished is identical. As a result of all this, some of 
the signals from the Z-80 CPU on the SBC-300 must be processed 
a little before they can be applied to the bus, and some 
signals on the bus must be processed a little before the Z-80 
can understand them. This is the task of the bus interface. 

The bus interface block consists of several smaller blocks, 
each one handling a portion of the job. As bus master, the 
SBC-300 supplies all timing and control signals on the bus. 
The bus timing controller uses signals from the CPU and other 
areas of the board to synthesize the signals required to run 
the bus. The Power On Clear (POC) and RESET area simply 
handles power clears and resets when the SBC-300 is in either 
mode. 

When the SBC-300 is operated in the slave mode, the slave 
control area translates the bus signals into a form that can 
be understood by the Z-80 so that the SBC-300 can be properly 
synchronized to the activity on the bus. 

2.5.1 Bus Timing Controller 

As bus master, the SBC-300 must supply all timing and control 
signals for the bus. The IEEE-696 specification calls for a 
bus that runs almost everything off the rising edge of the 
clock. The Z-80 runs almost everything off the falling edge 
of the clock. The solution is to invert the clock and signals 
out of the CPU and to delay some signals to get the proper 
timing relationships for the bus. Other signals that the Z-80 
does not provide directly are derived from the signals that it 
does generate. 

The status and control signals that must be applied to the bus 
when the SBC-300 is operated as bus master are derived from 
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the status and control signals from the Z-80 CPU. Through 
combinational logic (gates), bus standard equivalent signals 
are constructed from those available from the CPU and applied 
to the bus. Clocked logic allows the timing relationship of 
signals to be adjusted to meet the bus specification. 

Signals that need to be delayed or have the timing adjusted 
are derived from a chain of flip-flops. As the input 
propagates through the chain, different signals are picked off 
at the appropriate points and sent out to the bus. These 
signals have a constant and predictable relationship to each 
other in time and match the signal function and timing 
relationships required by the IEEE-696 bus specification. 

The address bus is derived from two sources. The low order 
bits (AO-All) are taken directly from the Z-80, while the high 
bits (A12-A23) are derived from the memory mapper. The low 
order address bits are driven directly by the Z-80 CPU and 
will not hold on the bus as long as the high bits. Therefore, 
care should be taken to insure that no conflict is created by 
the short hold time on the low order address bits. 

In the slave mode, the SBC-300 must not apply any of the 
on-board status and control signals to the bus. The bus 
timing controller causes the output of the gated line drivers 
for these signals to become a high impedance when the master 
mode is selected, thereby preventing problems on the bus. 

2.5.2 Power On Clear (POC) And RESET 

This area performs a few simple tasks. In the master mode, it 
holds down the RESET line on the bus until the power has come 
up and stabilized. This makes sure that all items on the bus 
(including the SBC-300) get a RESET signal after the power 
lines are up far enough for the devices to fully reset. 
Otherwise, there may be random data in memory cells and 
registers that could cause trouble if they are not cleared out 
before normal operation. 

The RESET signal is applied to the POC and SLVCLEAR lines on 
the S-iOO bus line only when enabled as a master. The RESET 
line is also usually connected to some sort of mechanical 
momentary switch which is accessible to the operator for 
manual resets. 

As a slave processor, the SLVCLEAR and RESET lines are 
monitored and acted upon instead of driven. When the bus 
master sends out a SLVCLEAR signal on the bus, the slave 
processors on the bus decode this signal as an on-board RESET 
and reset. 

2.5.3 Slave Control 

The same bus signals which were derived, inverted, and/or time 
shifted from the Z-80 before they were applied to the bus by 
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the SBC-300, acting as bus master, must be decoded by the SBC- 
3 00 , acting as a slave processor on the bus, before they can 
be understood by the SBC-300. The slave control area takes 
care of this task. 

Combinational logic elements (gates) and a Programmed Array 
of Logic (PAL) device are used as a decoder to condense many 
of the status and control signals on the bus down to a few 
signals that are meaningful to the SBC-300 and the on-board Z- 
80. This requires that some signals be inverted and/or 
shifted in time. 

All the timing signals that the on-board CPU would normally 
generate for the on-board memory come from the bus during 
communication with the slave. Normally the slave is running 
free with its CPU controlling all aspects of its operation. 
But when it has to communicate with the bus (through the 
memory), the bus must control the memory so that everything on 
the bus will be compatible and synchronized to the bus 
universal timing. The slave control logic accomplishes this. 

Because slave control logic is required to interface the slave 
to the t bus during memory transfers, the slave’s memory does 
not appear (respond) exactly as just another board of fast 
memory. There is an appreciable propagation delay through the 
several layers of decoding in the slave control area before 
the appropriate signals are applied to the on-board memory. 

The slave control area contains a wait state generator that 
sends an adjustable number of waits to the bus master CPU to 
hold things up until the slave decoding logic and memory 
systems have had a chance to settle and respond. The wait 
state generator is simply a counter that holds down the RDY 
line on the bus until it has counted a specific number of 
cycles from the bus clock. The number of waits sent to the 
bus master CPU is selected by jumper. 

A jumper (W13) selects from 0 to 5 waits to be sent to the 
master during the slave memory cycle. If there is no jumper 
installed, there will be no wait states sent during a memory 
cycle to the slave. The number of waits that should be sent 
is dependent on the processor clock speed of the bus master 
and how fast the rest of the memory in the system runs. The 
bus master inserts waits into an ordinary memory access, the 
number depending on the speed of the memory installed. The 
number of waits needed to be inserted by the slave is in 
addition to the waits generated by the master during an 
ordinary memory access. 

In the master mode, the entire slave control area is disabled 
because as the master the SBC-300 is supplying the status, 
timing and control signals to the bus instead of receiving 
them. 
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2.6 MASTER/SLAVE CONTROL 


The IEEE-696 S-100 specification allows for the connection of 
3 main types of devices to the bus. There must be exactly 1 
Permanent Bus Master (PBM) on the the bus at all times. Up to 
16 Temporary Bus Masters (TBM) and any number of bus slaves 
are allowed on the bus (short of the 22 maximum slots called 
for in the specification). 

The SBC-300 may be operated as either the PBM or a slave 
processor. There is a significant difference between one mode 
and the other in the way the SBC-300 operates and interfaces 
to the bus. These differences are effected by logic on the 
SBC-300 board responding to the mode selection jumpers and 
switch. 

2.6.1 Master/Slave Select 

The main difference in the activities of an SBC-300 operating 
in the master mode and the slave mode is that in the master 
mode, the SBC-300 puts status, timing, and control signal on 
the bus, while in the slave mode, it is controlled by those 
signals on the bus. In order to accomplish the necessary 
changes, a single hardware jumper (W4) is used to tell the CPU 
whether the board is a master or slave. 

In the master mode, the board ignores the status, timing, and 
control signals on the bus and arranges to drive these lines 
on the bus instead. In the slave mode, the drivers are 
disabled and the decoders are enabled so that the signals on 
the bus control the slave. 

2.6.2 Line Termination 

The IEEE-696 bus standard provides that pull up resistors for 
certain lines on the bus shall reside either on the bus 
(mother board) itself or on the PBM, Since the SBC-300 can be 
operated either as a PBM or as a slave processor, there is a 
means of providing the pull up resistors for the bus lines 
that require them when in the master mode (if the bus does not 
have them), A group of jumpers must be installed if the SBC- 
300 is to provide the pull up resistors for the bus. If the 
SBC-300 is not to supply this pull up function or is operating 
as a slave processor, these jumpers are to be removed. Table 
2-4 shows the line termination jumpers. 

2.7 SASI/PARALLEL PORT 

The SASI/Parallel port is an 8 bit parallel data port along 
with 8 status lines. The data port is a bi-directional 8 bit 
port located at I/O address 70H. The 8 SASI control lines are 
controlled by the CIO port A, which is addressed as I/O port 
7AH. The port is available to the user through connector J4 
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and can be configured to be any parallel device required. See 
the Appendix called Parallel Interfaces; SASI/Centronics for a 
detailed pin out, 

2.7.1 CIO 

The Zilog 8536 Counter Input/Output chip {CIO) is a parallel 
I/O device containing two 8 bit parallel ports and one 4 bit 
port. Internally, the device has three 16 bit counter/timers 
which are user configurable. The SBC-3 00 uses port A of the 
CIO as the status lines for the parallel port, port B as the 
vectored interrupt controller and port C as general purpose 
control lines. See the Appendix called CIO Specification for 
a brief description of the CIO. 


Table 2-4. JUMPER CONNECTIONS FOR BUS MASTER OPERATION 

(See the Appendix called Jumper Connection Quick Reference 

Tables for detailed list) 


Jumper # 

Master 

Slave 

Notes 

W4 

OUT 

IN 

Master/Slave select 

Wll 

IN 

OUT 

MWRT select 

W15 

IN 

OUT 

Pull ups 

W19 

1-2 

OUT 

(manual reset 

Slave clear input 

Manual slave clear when 

2-3 

OUT 

for slave) 

IN 

position 1-2 

Standard position f 

W21 

IN 

OUT 

slave 

RDY and XRDY enable 


2.8 SERIAL I/O 

The SBC-300 contains 2 full duplex serial ports. Port A {J3) 
is a general purpose port for use with serial printers or any 
user selectable device. Port B (J2) can be used for a 
terminal when a video board is not used or as a general 
purpose port. When a video board is not present, the Monitor 
checks for a terminal on port B and waits for a response from 
the port. The ports can be used as DTE or DCE, depending upon 
the way the configuration jumpers (J5, J6) are wired. 


2.8.1 ASCC 


The heart of the serial ports is the Zilog 8531 Asynchronous 
Serial Communications Controller chip (ASCC), This chip 
contains 2 full duplex asynchronous serial ports along with 
dual programmable baud rate generators. See the Appendix 
called ASCC Specification for the programming model. 
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2.9 POWER REGULATION 


The SBC-300 is equipped with an on-board 5 volt linear 
regulator for use on 8 volt power busses in accordance with 
the IEEE-696 S-10G standard. The regulator provides a tightly 
controlled 5 volts for use by the various devices on the 
board and is immune to minor fluctuations of the 8 volt power 
bus. 

If 5 volt operation is required (instead of the normal 8 volt 
operation) and an adequate source of well regulated 5 volts is 
available, a jumper connection will configure the SBC-300 for 
5 volt operation. 

A separate area of the power supply section provides +/- 12 
volts DC from the +/ _ 16 volts DC power lines on the bus. The 
+/- 12 volts is used on the SBC-300 board only by the 
Asynchronous Serial Communications Controller (ASCC) for the 
standard RS-232 communication protocol. Very little power is 
dissipated in this area, and so a zener stabilized supply is 
more than adequate for the purpose. 

2.9.1 5 Volt Bus Operation 

If the SBC-300 is to be installed on a bus using a regulated 5 
volt power supply to operate the 8 volt S-100 lines (this 
deviates from the IEEE-696 specification), the on-board 
regulator may be bypassed by the installation of a jumper 
between the input and the output pins of the regulator device. 
If all items to be attached to the system bus are able to 
operate with a 5 volt power bus instead of the 8 volts called 
for in the specification and if a suitable high performance 5 
volt regulated power supply is available, it may be 
advantageous to operate the system on 5 volts. 

Operation of the SBC-300 on a 5 volt line eliminates the heat 
generated by the on-board regulator, allowing a system to be 
safely operated without a fan. A high performance regulator 
(such as a switching regulator) for the bus dissipates little 
or no heat itself and provides generally superior regulation. 


* * * CAUTION * * * 

The on-board regulator must remain in place when the 
SBC-3 00 is operated on an 8 volt power bus, or 
destruction of the logic devices may result. 
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SECTION III 
THEORY OF OPERATION 


) 


3.0 GENERAL 


This section covers the general theory behind the subdivisions 
of the SBC-300 and the basic requirements of the IEEE-696 bus 
specification. For detailed information about the IEEE-696 
specification, the user needs to obtain a copy of the 
specification from IEEE as it cannot be reproduced in full in 
this manual. 

3.1 MASTER/SLAVE MODES 


3.1.1 Masters 


There are 2 types of bus masters. 

Each serves a different purpose in 
The Permanent Bus Master (PBM) is a 
controls the bus and the system, 

Master (TBM) is usually a DMA device such as a disk or tape 
controller that obtains control of the bus from the PBM from 
time to time for the purpose of transferring data to or from 
the PBM or any slave on the bus. 


permanent and temporary, 
the system from the other, 
processor type device that 
while the Temporary Bus 


The acting bus master (permanent or 
bus cycles and, if it is the PBM, may 
to a TBM on the bus. 


temporary) may initiate 
grant control of the bus 


3.1.1.1 Permanent Bus Master (PBM) 


As the PBM, the SBC-300 directs all bus activity within the 
system, driving all data, address, status, and control lines 
of the bus in accordance with the IEEE-696 bus standard. In 
this mode, the SBC-300 may utilize any resource that might be 
attached to the bus including system memory, any I/O device 
such as a disk controller or a multiple port I/O card, 
keyboard and video boards, and any slave processor on the bus. 


Control of several lines on the bus is retained by the PBM 
whether it has control of the bus mr not. These signals 
include both clocks, the Power On Clear (POC), and the memory 
write line and are always controlled by the PBM to avoid 
timing and synchronization problems with the other items on 
the bus. 


3.1.1.2 Temporary Bus Master (TBM) 

A TBM is a device on the bus that may reguest control of the 
bus from the PBM to conduct some business that requires the 
use of the bus. When a TBM gains control of the bus, it 
becomes the acting bus master until it returns control to the 
PBM. The TBM does not generate all possible bus cycles nor 
does it generate all signals required to drive the bus. It 
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may not grant control of the bus to another TBM nor accept an 
interrupt request. 


TBMs acquire control 
required, and return 
tape controllers are 
TBMs. 


of the bus, conduct as much business as 
control of the bus to the PBM. Disk and 
examples of devices that are considered 


3.1.2 Slaves 

The SBC-300 may be configured as a 
interfaced to the bus as a bus slave, 
slaves are slave processors. 


slave processor and 
However, not all bus 


A slave on the bus responds to bus cycles initiated by the 
acting bus master. The slave constantly monitors the bus and, 
if addressed during a particular bus cycle, accepts the data 
it finds on the bus data lines or applies data to the lines as 
directed by the control signals present on the bus. At the 
completion of the bus cycle, the slave resumes its regular 
activity if it is a slave processor or some similar device, or 
waits for the next bus cycle if it is a memory board or other 
unintelligent device. 

The slave appears to the bus as simply another block of 
memory. Each slave only takes up a slot on the bus and a 
block of memory in the map. The location (address) of the 
slave in the memory map is selected on the slave board by 
means of a switch. Slaves can be added to the system until 
there are no more available slots on the bus or blocks in the 
memory map. 

3.1.2.1 Slave Processors 

In the slave processor mode, the SBC-300 operates exclusively 
out of on-board memory and may utilize any resource that it 
can access through any means except the S-100 bus (serial 
ports and the SASI interface). Unless addressed during a bus 
cycle, the slave processor operates independently of most 
lines on the bus. 

The acting bus master may communicate with the slave processor 
only through the slave processor RAM which is dual ported. As 
a slave processor, the SBC-300 may not initiate a bus cycle, 
and the only way it can access the bus master is if it pulls 
down an interrupt, wait, or error line to get the attention of 
the bus master in response to some condition on the board. 


3.1.2.2 Slave Processors And Multi-User Systems 


Slave processors on the bus spread the intelligence and 
processing power around, allowing high performance multi-user 
and/or multi-tasking systems to be easily configured on the S- 
100 bus. Each slave processor runs at full speed regardless 
of activity on the bus or in other processors attached to the 
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bus. The only time bus activity impacts a particular slave 
processor is when it must interrupt the PBM to access some 
shared resource (hard disk f tape controller, etc.). 


This approach offers an excellent compromise between a large, 
shared processing system with its high cost, inherent response 
time problems, and all or nobody operation and a locally 
networked, fully independent array of work stations with its 
high cost due to duplication of hardware and high speed 
network communication problems. 


In this configuration, each user has essentially a full- 
featured system operating independently of the bus. This is a 
vast improvement over previous small multi-user systems where 
a single processor served every user and attended to system 
housekeeping as well. That type of system spreads a single 8 
bit microprocessor too thinly and causes overall system 
performance to deteriorate dramatically with each added user. 


Previously, the solution to this problem was to run multi-user 
systems on minicomputers using powerful (and expensive) 16 and 
32 bit processors, operating systems, and applications 
programs. A single user on the system seldom required the 
power of a large processor—which was good—because the power 
of the single large processor in a shared system was diluted 
by the addition of each user. Beyond a certain number, the 
addition of more users would often cause the performance of 
the entire system to deteriorate to the point that it was no 
longer acceptable and a still larger system was required. 

More recently, arrays of small, completely independent systems 
have been linked via one form or another of a high speed 
serial communication network. However, there has not yet been 
a lot of satisfaction with the performance of these systems, 
and the cost is quite high owing to the duplication of 
hardware (each user has a power supply, floppies, maybe a hard 
disk, etc.). 


A multi-user system consisting of 1 PBM to manage the shared 
resources attached to the bus and a slave processor for each 
user offers performance almost independent of the number of 
users on the system. In addition, this approach allows the 
use of the enormous amount of familiar and inexpensive 
application software available to run on the 2-80 and other 
microprocessors. 


3.1.3 Bus Cycle Operations 

There are 2 kinds of bus cycles that might occur on the bus, 
generalized bus cycles and Temporary Master Access (TMA) 
cycles. All effective communication between 2 devices 
attached to the bus takes place during a generalized bus cycle 
(or simply, bus cycle). The process of a TBM gaining control 
of the bus from the PBM, conducting its business, and then 
returning control of the bus to the PBM is called a TMA. 
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3.1.3 ,1 Bus Cycles 


A bus cycle is initiated by a device acting as the bus master 
and is responded to by a device acting as a bus slave. 
Communication must occur between the bus master and the 
addressed bus slave. The device acting as the bus master may 
be either the PBM or a TBM that has acquired control of the 
bus from the PBM, and the bus slave may be any addressable 
slave on the bus. 

For example^ if the PBM requires some data stored in a memory 
board somewhere out on the bus, it initiates a bus cycle by 
applying the address of the required data to the address lines 
of the bus. The slave (memory board), recognizing its address 
on the bus address lines, then responds to the control signals 
put on the bus by the PBM by retrieving the data from the 
specified address, putting it on the bus data lines, and 
informing the PBM that the operation is complete. The PBM 
deselects the slave, ending the bus cycle, and continues its 
processing. 

3.1.3.2 Temporary Master Access (TMA) Cycles 

The TMA bus cycle is initiated by the TBM requiring the use of 
the bus. The PBM turns over control of the bus to the highest 
priority TBM requesting the bus. Once a TBM gains control of 
the bus, it may initiate generalized bus cycles as often as 
its task requires before returning control of the bus to the 
PBM. 

While the TBM has control of the bus, however, another TBM may 
not gain control of the bus from the TBM acting as bus master. 
Only the PBM may assign control of the bus to a requesting 
TBM, and it can only do so it when it has control of the bus. 
If, for example, the PBM required data from a disk, it would 
direct the disk controller (a TBM) to read a sector from the 
disk and load the data into memory beginning at a specific 
address. The starting address may indicate memory on the PBM 
board or any memory on the bus. 

When the disk controller has read the data and checked for 
errors, it initiates a TMA cycle by requesting control of the 
bus. The PBM then releases the bus to the disk controller. 
The disk controller takes control of the bus and initiates a 
bus cycle to load the data from the disk into memory, 
beginning at the starting address requested by the PBM. When 
the transfer is complete, control of the bus is returned to 
the PBM, thus completing the TMA cycle. 

While the disk controller TBM is the acting bus master, any 
requests for the bus from other TBMs are ignored. When the 
current TMA is complete and the bus has been returned to the 
PBM, control of the bus may be granted to the highest ranking 
requesting TBM. 
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3.2 SLAVE PRINTER 


Slave priority is determined by jumpering the ATTEN line (W14) 
to the vectored interrupt bus. Priority is given to slaves as 
determined by the jumper setup. The bus master then 
arbitrates and gives priority to the correct slave. 

3.3 INTERRUPTS 

The purpose of an interrupt is to allow peripheral devices to 
suspend CPU operation in an orderly manner, and begin a 
service routine for the peripheral. This service routine 
usually involves the exchange of data or status and control 
information between the CPU and the peripheral requesting the 
interrupt. When the interrupt service routine is complete, 
the CPU resumes operation exactly where it left off when it 
received the interrupt request. 

There are 2 types of interrupts recognized by the Z-80, a 
software maskable interrupt (INT) and a Non-Maskable Interrupt 
(NMI). A control line for each goes into the CPU. The NMI 
cannot be ignored by the CPU. When this interrupt line goes 
active, the CPU must accept it. The maskable interrupt 
function can be enabled or disabled by instructions in the 
program that the CPU is executing. 

3.3.1 Non-Maskable Interrupts (NMI) 

An NMI will be accepted by the CPU whenever it is requested. 
Because of this characteristic, the NMI is usually reserved 
for indicating very important conditions such as power failure 
or error detection. The SBC-300 allows the user to select (by 
jumper) any of several lines from the S-100 bus for connection 
to the NMI line into the Z-80. 

When an NMI is accepted, the CPU ignores the next instruction 
that it fetches and does a restart to location 0066 HEX 
instead. This location is usually in ROM and should contain 
the starting address out in RAM of the service routine for the 
NMI. What the CPU finds in 66 and the rest of the service 
routine (if any) is completely at the discretion of the 
user. 

3.3.2 Maskable Interrupts 

The maskable interrupt function can be enabled or disabled by 
the program that the CPU is executing. If there are areas of 
a program where timing or other constraints would make an 
untimely interrupt inconvenient or catastrophic, the 
user has the option of disabling the maskable interrupts by 
means of an instruction until the sensitive parts of the 
program are completed. The interrupt line can then be 
enabled. 
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There are 3 possible modes of INT response by the Z-80, each 
selectable by the user. The most powerful and therefore the 
most popular is the MODE 2 response. When the Z-80 is 
operated in this mode, the program maintains a table of 8 bit 
starting addresses for every interrupt service routine in 
memory. The CPU I register is loaded with the 8 high order 
address bits of the table by the program. When an interrupt 
is accepted by the CPU, the low order bits are supplied by the 
interrupt controller. The high and low order bits form a 
pointer which points to one of the service routine starting 
addresses in the table according to the low order address 
bits. 

The CPU then obtains the starting address from the pointed to 
location in the table, jumps to that address, and executes the 
service routine that begins at that location. The table can 
be changed at any time by the program if it is stored in RAM, 
allowing different service routines for the same peripheral. 

3.3,3 Interrupt Enable 

There are 2 enable flip-flops (IFF1 and IFF2) in the Z-80 to 
take care of the status of the maskable interrupt. The state 
of IFF1 is used to enable and disable the INT line of the Z-80 
while IFF2 acts as a storage latch for the state of IFF1 under 
certain circumstances. When I_F1 is set, interrupts are 
enabled. When IFF1 is reset, interrupts are inhibited. If 
the CPU is RESET, both flip-flops are reset and interrupts are 
ignored. The instruction El (Enable Interrupts) changes the 
state of both flip-flops and interrupts are enabled. DI 
resets both flip-flops and then interrupts are disabled. 

When an El instruction is encountered by the CPU, any pending 
interrupts will not be accepted until after the instruction 
following El has been executed. This prevents any trouble 
should the next instruction be a RETURN which must be executed 
before any interrupts are allowed. Both IFF1 and IFF2 are 
reset when the CPU accepts an interrupt, inhibiting further 
interrupts until the CPU encounters another El instruction. 

When dealing with maskable interrupts, the state of IFF1 and 
IFF2 is always equal. The function of IFF2 is to save the 
status of IFF1 when an NMI is accepted by the CPU. This 
resets IFF1 only, preventing further interrupts until the El 
instruction is executed. After the NMI is serviced, executed 
instructions may cause the content of IFF2 to be examined, 
tested, or copied into XFF1 in accordance with executed 
instructions so that the complete state of the CPU before the 
NMI occurred can be restored. 


3.3.4 Interrupt Control 


Interrupt control is 
I/O unit (CIO). The 
2 general purpose 


handled by the Counter/Timer and Parallel 
CIO is a multi-function device containing 
8 bit bidirectional parallel ports, 1 
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special purpose 4 bit port, 3 counter/timers, pattern 
recognition logic and several assorted registers. 

The CIO prioritizes the interrupt requests from items on the 
S-100 bus and from its internal parts that might be programmed 
to cause an interrupt in response to some condition 
(counter/timers, for example). The Asynchronous Serial 
Communications Controller (ASCC) looks after the 2 serial 
ports and may need to interrupt the CPU from time to time in 
response to some condition on the serial channels. Conflicts 
between interrupt requests from these 2 devices are resolved 
through a daisy chain arbitration procedure. 

3.3.4.1 Off-Board Interrupt Prioritization 

Service for the 8 vectored interrupt lines from the S-100 bus 
is implemented through the general purpose 8 bit parallel port 
B of the CIO. The 8 lines from the bus are applied to the 
parallel port for prioritization. When a request for 
interrupt service is received from a device on the bus, the 
pattern recognition area of the CIO determines which interrupt 
line was activated and causes the CIO to generate a unique 
vector for each of the 8 interrupt lines from the S-100 bus 
and place the vector on the lower 8 lines of the address bus 
when the CPU accepts the interrupt. 

At initialization, the CIO is loaded with a vector starting 
location. Each interrupt line on the bus, if activated, 
causes a data word with a unique offset from this starting 
point to be generated by the internal CIO logic and applied to 
the low order lines of the address bus upon acceptance of the 
interrupt request by the CPU. These 8 bits, together with the 
high order 8 bits supplied from the Z-80 I register, form a 16 
bit pointer. This pointer indicates a unique service routine 
starting address in a table. The CPU reads the starting 
address from the table and jumps to that location to begin 
execution of the interrupt service routine specific to the 
interrupt line activated on the bus. 

3.3.4.2 On-Board Interrupt Prioritization 

The CIO can generate interrupts b.ased on the condition of the 
other 8 bit parallel port (A) or any of the 3 on-board 
counter/timers. Each of these items has a register for holding 
the starting value for vector generation. When activated, 
internal logic generates a unique offset from this starting 
value for each origin of the interrupt request and applies 
this data to the lower 8 lines of the address bus. Data in 
other registers and additional logic determine the priority of 
each of these items. 

These items and functions are accessible to the user 
(programmer) and, through implementation, allow the overall 
function of the CIO to be radically altered to fit almost any 
special application. All the functions, modes of operation. 
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and features of the CIO are selected, programmed, and 
exploited via the programming of the CIO. This is normally 
done by the monitor firmware at power up initialization, but 
the CIO can be dynamically reconfigured easily by the 
Operating System (OS) and applications program as required 
during the execution of programs. 

3.3.4.3 On-Board Interrupt Arbitration 

There is an arbitration procedure to decide which on-board 
device will be serviced by the CPU when requests for interrupt 
service are received from more than one peripheral at the same 
moment. The CIO controls and prioritizes interrupts 
requested by items on the bus (8 or maybe more) and may be 
configured to generate interrupts based on other criteria as 
well (counter/timer results, etc.). The ASCC controls 
communication with the outside world through the 2 serial 
ports. These are the only sources of interrupts to the CPU 
that are generated in response to events occurring off the 
board. 

Each device capable of pulling the CPU interrupt line down in 
response to a request for an interrupt from a. peripheral (on 
the bus or external to the system) is provided with priority 
arbitration logic. There are 2 pins on each of these devices 
that allow priorities to be set and disputes settled. One is 
the Interrupt Enable Input (IEI) and the other is the 
Interrupt Enable Output (IEO). 

The design of the system determines the priority of each 
interrupt control device on the board, and the board is etched 
accordingly. The IEI (input) line of the highest priority 
device is tied directly to the positive power bus (permanently 
logic high). The IEO (output) line of the highest priority 
device is connected to the IEI line of the next highest 
priority device whose IEO line is connected to the IEI line of 
the next highest priority device and so on. This forms the 
daisy chain. 

The Interrupt Acknowledge (INTACK*) line is connected to all 
devices on the arbitration daisy chain and signals that the 
CPU has accepted the interrupt and.is ready for the daisy 
chain to determine which device has priority. This signal 
also causes the winner of the arbitration to apply the vector 
to the address lines. When the current interrupt service is 
complete, the interrupt acknowledge line goes inactive and the 
CPU continues with the task suspended by the interrupt. 

There are several internal registers in the CIO-—Interrupt 
Pending (IP), Interrupt Under Service (IUS), and Interrupt 
Enable (IE)—that the CPU can set or reset to enable or 
disable the interrupt initiating ability of the device. There 
is also a Master Interrupt Enable (MIE) register that enables 
or disables the entire device with a single bit. The contents 
of these registers reflect the condition of the device. 
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When a device needs to pull down the CPU INT line to initiate 
an interrupt service routine, it must first examine the status 
of its internal control registers. If it finds that it has an 
interrupt pending (IP bit high), that the device is enabled 
(MIE and IE bits high), and that there is not another 
interrupt under service (IUS bit low), then the IEI line is 
examined. 

If the device contains several possible sources of interrupts 
(as does the CIO), an internal daisy chain determines 
interrupt priority. The internal daisy chain is the same sort 
of arrangement as the external one. The IEI line must be high 
for a device (or part of a device) to assume it has the 
highest priority. Once the internal prioritization is 
determined, the device inspects the IEI line to the device. 

If the IEI line is high, it assumes it has highest priority of 
all devices needing an interrupt at that moment; and, if all 
other conditions are met, it initiates an interrupt by pulling 
down the INT line to the CPU. If the INT function of the CPU 
is enabled, the CPU will accept the interrupt and return an 
INTACK* signal. 

The INTACK* signal is applied to all devices in the daisy 
chain, causing every device that meets the conditions required 
to request an interrupt (enabled, IP set, etc.) to send a low 
out its IEO line to disable all devices of lower priority. 
Each IEO is the IEI to the device having the next highest 
priority in the daisy chain. Each device thus passes this low 
to the next device on the chain and so on down to the end of 
the chain. 

When the chain settles, only 1 device will have its IP bit set 
high (indicating need to initiate an interrupt) and its IEI 
line high {indicating it is the highest item in chain 
requesting interrupt). This device wins the arbitration, 
applies its vector to the bus, and has its interrupt serviced 
by the CPU. 

The highest priority device will always have a logic high on 
its IEI (it is wired to logic high); so when it is enabled and 
its IP bit is set, it will always win the arbitration. The 
highest priority device on the SBC-300 is the CIO and the next 
(last) item in the chain is the ASCC. This ranking is 
determined by the board etch layout and is fixed, 

3 .3.5 Interrupt Acknowledge (INTACK*) 

The INTACK* signal is derived from the Ml* and MREQ* lines 
from the CPU. The Z-80 examines the INT line at the rising 
edge of the last clock cycle at the end of each instruction. 
If the CPU finds the INT line active and it has been enabled 
by the software, it generates a special Ml* cycle consisting 
of the activation of the Ml* line and then the IOREQ* line 
(instead of the MREQ*). 
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This combination,- or rather the combination of the HI* signal 
and the absence of the MREQ*, is decoded by the logic of the 
interrupt acknowledge area to produce the INTACK* signal. 
During normal processing, this combination will never occur. 

INTACK* is applied to the on-board interrupt controllers (CIO 
and ASCC) to indicate that priority arbitration should begin, 
the winner applying the low order vector to the address lines, 
and to lock out any additional interrupt requests from those 
locations. The CPU releases the INTACK* line after it has 
completed the interrupt service routine and is ready to 
continue processing or accept another interrupt, 

3,4 MAPPER CONCEPTS 


The 16 address lines of the Z-80 allow it to address or "see" 
only a 64K page of memory. This 64K page can be thought of as 
a window 64K high that the Z-80 can look through. The Z-80 
cannot see out above or below this window—only through it— 
and considers the address of the lowest location visible 
through the window to be 0 and the address of the highest 
location visible through the window to be 64K (65,535). To 
access locations that are visible through the window, the Z-80 
will generate an address accordingly (0 through 65,535). 

The memory mapper allows the repositioning (moving up or down) 
of this 64K window in 4K increments so that the Z-80 can see 
into any area of the installed memory. This means that the 
64K of memory that the Z-80 can see and address through the 
window can physically be anywhere in the installed memory 
beginning at a 4K boundary. When the 64K page is moved about, 
it always comes to rest with the beginning address that the Z- 
80 can see (0) at some multiple of 4K (4K, 8K, 256K, 1M, etc.) 
in the system memory and the highest address that the Z-80 can 
see, 64K higher. 

If, for example, a 1Mbyte (1,048,576 bytes) memory board is 
installed on the bus, the SBC-300 on-board 64K of RAM might be 
assigned to address 0 through 65,535 and the 1Mbyte board to 
address 65,536 through 1,114,111 (1Mbyte+64K). In this 

situation, there are now 1,114,110 bytes of contiguous logical 
and physical memory extending from 0 .to 1,114,111. But as far 
as the Z-80 is concerned, there is only 64K out there—it can 
only see a 64K block through its window. 

The mapper, under direction of the monitor firmware or the OS, 
can move the 64K window that the CPU looks through to any area 
of the installed memory. The lowest location that the Z-80 
can see and address through the window will be located at a 4K 
boundary and is considered by the Z-80 to be location 0. So, 
in the example, if the mapper moves the window up into the 
memory board area, to begin at 81920 (64K+16K), a 4K boundary, 
the Z-80 can directly address all physical memory between 
81,920 and 147,455. 
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Even though this area begins far above the addressing 
capabilities of an unaided Z--80, it is still only a 64K range 
which is exactly defined by the 16 bit physical addressing of 
the Z-80 (0 to 65,535), It is very unlikely that a greater 
range of memory will need to be addressed at any one time. 
However, the versatility of the mapper is such that if a 
greater range is required, the window can be moved to 
different locations between memory accesses, thereby 
simulating a 16Mbyte range. The implementation and efficiency 
of this operation is dependent on the characteristics of the 
monitor firmware, OS, and application program. 


The end result of using the memory mapper is similar to that 
obtained by a page select. Both allow different areas of a 
large memory to be accessed by the limited addressing 
capability of an 8 bit CPU. The main difference is in the 
implementation and flexibility of the 2 methods. The page 
select brings pages of memory into the range of the CPU by 
changing the addresses of the selected block to coincide with 
the addressing range of the CPU. As a new block is paged in, 
the block that was previously in the addressing range of the 
CPU is paged out. 


Memory mapper operation simulates the addressing abilities of 
many 16 bit processors. The mapper creates a real 24 bit 
address on the S-100 address lines corresponding to the 
location of the desired area of memory instead of just moving 
a block of memory into and out of the addressing range of the 
CPU. Using a mapper is somewhat faster than page selecting, 
and the physical and logical addresses of all memory elements 
on the bus are never manipulated by the mapper and remain 
constant. 


When the mapper is being used t 
the 64K capability of the Z-80, 
transparent to the CPU on the 
items on the bus. 


o generate an 
its operation 
SBC-300 board 


ddress beyond 
is completely 
and all other 
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SECTION IV 
OPERATIONS 

) 

4.0 GENERAL 

The SBC-300 can be configured to operate in several different 
bus inodes. It can be configured to operate in accordance with 
the IEEE-696 bus specification or, through the use of jumpers, 
can be used with older systems which do not conform to the 
IEEE-696 specification. 

4.1 INSTALLATION 

4.1.1 IEEE-696 

The SBC-300 can be configured to operate as either the bus 
master or a bus slave as specified by the IEEE-696 
specification. Refer to the Appendix called Jumper Connection 
Quick Reference Tables for the standard jumper configurations. 

4.1.2 SDSystems S-100 And Others 

To configure the SBC-300 to run with older SDSystems boards 
{EXPANDORAM III, VERSAFLOPPY II, VDB-8024), first jumper the 
board as a bus master {see the Appendix called Jumper 
Connection Quick Reference Tables), Then change jumper W6 to 
be on pins 2 and 3 (lower position). This connection jumpers 
the system clock (01) to bus pin 25 (pSTVAL*) and allows 
proper operation. 

4.1.3 Initial Checkout 

After setting the jumpers and configuring the serial port, the 
address switch must be set. The address switch selects which 
128K block the master resides in (64K block for a slave). The 
8 position dip switch corresponds to the 8 most significant 
bits of the 24 bit extended address bus. Up is a logic 0 and 
down is a logic 1 when reading the switches. The leftmost 
switch (SI) is the LSB (A16). 


A16 A23 

Set to address 
01XXXXH 
(H=Hex; 

X=Don't care) 

Figure 4-1. ADDRESS SWITCH 


LSB 


ON 

OFF 


MSB 


Next, insert the SBC-300 into the bus and either connect a 
serial terminal to J2 or insert an SDSystems VDB-8024 board 
into the bus (the Monitor will talk to either one). Apply 
power to the system and observe the sign-on message. 
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SDSYSTEMS SBC-300 MONITOR Vx.x 


Figure 4-2, SIGN-ON MESSAGE 


After the sign-on message is displayed, the Monitor perforins a 
nondestructive RAM test of all the on-board RAM and either 
returns the Monitor prompt („) or an error message giving the 
bad memory location. 


MEMORY ERROR aaaa bb cc 

aaaa - memory address, bb = data written, cc = data read 
Figure 4-3. MEMORY ERROR MESSAGE 


4.2 SERIAL. I/O 

The serial ports (J5 and J6) can be configured to appear as 
Data Terminal Equipment (DTE) or Data Communications Equipment 
(DCE) through the installation of a 16 pin dip header in the 
proper location. 

During initialization the SBC-300 monitor checks serial port B 
(I/O connector J2, jumper J5) for a terminal or the bus for a 
VDB-8024 board. The SBC-300 responds to whichever type of 
terminal communicates first. 

To talk to a standard RS-232 terminal? J5 must have a header 
installed with a minimum of pins 1-16 and 2-15 connected. 
This connects transmit and receive data together and will 
allow most terminals to communicate with the SBC-300. The 
SBC-300 does not require any of the handshake signals (RTS, 
CTS, DSR, DTR) to be connected to function. However, some 
terminals may require certain of these lines to be active so 
that these signals are available at the header for the user to 
jumper as desired. 
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6ECTI0N V 
MONITOR 


5.0 GENERAL 

The SDSystems Monitor for the SBC-300 must be ordered to 
support the specific disk controller used. Contact SDSystems 
for available Monitors. 

The SD Monitor program was developed by SDSystems to assist 
the SBC-300 user in software and hardware debug. Commands are 
included to provide control and testing of memory and 
input/output ports. Software debug is aided with breakpoint, 
single step, and register examine commands. Additionally, 
when using the VERSAFLOPPY II or VFW-III disk controller 
board, commands are provided to support reading and writing to 
disk f roro memory and booting up a floppy disk based operating 
system. 

5.1 SD MONITOR START-UP 

The SD Monitor start-up is as follows: 

1. Power on or depress system reset. 

2. Response: 

SDSYSTEMS SBC-300 MONITOR V2.0 

{3-4 second pause while RAM memory test executes. The 
address of any memory location which fails the test is 
printed followed by the test byte and memory byte.) 

3. Reply: 

The operator may proceed to use any or all of 
the SD Monitor commands as described in this 
document. 

i 

MOTE: On start-up the Monitor program will accept input from 
either an SDSystems VDB-80.24 or a 9600 baud serial 
device connected to the SBC-300 serial port B (i.e. 
connector J2 at top left center of board). The source 
from which the first input Is received will be 
recognized as the console device until the next system 
reset occurs. 

5.1.1 Command Syntax 

Each SD Monitor command is initiated by entering an alpha 
letter (see Table 5-1) followed by optional hexadecimal 
operands. The number of operands varies and when there are 
■ ore than one, each must be separated by a space or a comma. 
Note, however, that a space is automatically inserted when the 
command letter is keyed in and the user must not enter a space 
before the first operand. 


Table 5-1. ED MONITOR COMMAND SUMMARY 


Command 

Des cription 

A nbbb 

Map the bbbth 4K memory block in 
16Mbyte address space to Z-BO's n th 

4K memory block 

B aaaa 

Set breakpoint at aaaa 

C n 

Boots up operating system from disk 
unit n 

D aaaa bbbb 

Display memory from aaaa to bbbb 

E aaaa 

Examine memory at aaaa 

F aaaa bbbb dd 

Fill memory from aaaa to bbbb with dd 

G aaaa 

Go to program at aaaa 

E aaaa bbbb 

Bex sum and difference 

I pp nn 

Input from port pp, nn times 

J aaaa bbbb n 

Test RAM pages aaaa through bbbb in 
the 16Mbyte address space of the 
16Mbyte memory using the Z-BOs nth 4K 
memory block 


L aaaa bbbb ccq cel ccn Locate string in memory from aaaa to bbbb 


M aaaa bbbb cccc 

Move memory block from aaaa to bbbb 
to block starting at cccc 

0 pp dd nn 

Output dd to port pp, nn times 

P pp 

Examine port pp 

R aaaa fd tt ss nn 

Read from disk to memory at aaaa 

£ aaaa nn 

Single step at aaaa, nn times 

T aaaa bbbb 

Test RAM from aaaa to bbbb 

* 

V aaaa bbbb cccc 

Verify (Compare) memory blocks 

W aaaa fd tt ss nn 

Write data to disk from memory 

X a b 

Examine CPU registers (map) 

7 aaaa bbbb 

Tank a hex file into memory 

Z fd n 

Format a disk (£*format, d*unit, i 
n-skew factor) 
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When entering an operand, only hexadecimal characters (0-9, A- 
F) are accepted. If a non-hex character is entered, a 
question mark (?) is printed and the command is aborted. If, 
while entering an operand, a wrong number is entered, the user 
may start over, as only the last 4 digits of an operand are 
used. Leading zeroes are assumed if less than 4 digits are 
entered. Alpha characters may be upper or lower case. 

Examples: 


•B 6A defaults to 006A (Hex). 

,B 123456 defaults to 3456 (Hex). 

All command lines are terminated with a carriage return (<cr>) 
which causes the command to execute. To abort a command 
before the carriage return (<cr>), enter a period (.), 

5.2 MEMORY COMMANDS 

The SD Monitor contains nine (9) system memory commands 
providing: memory management, display, modification, block 
fill, extended memory test, string location, block move. 
Random Access Memory (RAM) test and block comparison* 

5.2.1 Memory Management - "A" Command 


SYNTAX .A naaa mbbb ... qeee 

Where each of n, m, ...q is the most significant digit of a 
Z~ 80 4 digit hex address, and each of aaa, bbb, ...eee is the 
most significant half of a 16Mbyte 6 digit hex address. 


The purpose of the "A" command is to manage memory in blocks 
of 4K bytes. 

Although the Z-80 can address only 64K bytes (i.e. 16 4K 

blocks) of memory, the SBC-300's memory management capability 
allows access to 16Mbytes, In order to make this 16Mbytes of 
memory accessible to the Z-80 microprocessor, sections of the 
16Mbyte address space are mapped into the Z-80 64 k address 
space in blocks of 4096 bytes. 

The first 64K of the 16Mbyte space (000 000 thru OOf fff) is 
reserved for the SBC-300 on board ROM. The second 64K (010 
000 through 01f fff) addresses the SBC-300 on board RAM. 

A maximum of 10 operands can be entered on a single command 
line. 

Note that the 4K blocks need not be continuous or unique. 


5-3 








Example: 

.A 1040 3 05f 


After executing the above Monitor command, a memory reference 
by the Z-80 to location lnnn will actually access location 
040nnn in the 16Mbyte memory space; and, similarly, the Z-80 
will see OSfnnn in the 16Mbyte as its memory address 3nnn. 


NOTE: Extended memory addressing is effective only to the 

extent that it is recognized by a memory device. That 
is, given a memory device with 16 bit addressing 
capability, the above Monitor command would make memory 
location fOOl of the memory device accessible to the 
Z-80 as address 3001 and, similarly, Offf as lfff. 

In addition, alternate memory management techniques 
used by other memory devices are not directly affected 
by the SBC-300’s memory management capability. The 
SDSystems Expandoram III memory board, for example, is 
a memory device which is limited to a 16 bit address, 
but which has 256K bytes of RAM, the 256K bytes of RAM 
being accessible by a bank select via an I/O port. 
Whichever memory section of the Expandoram III is 
currently selected is the memory that the SBC-300's 
memory management will access. Since the Expandoram 
III is a 16 bit addressable device, any 24 bit address 
will access it unless no bank is selected {l.e. a bank 
which does not exist is selected). Note, however, that 
a 24 bit memory address will access only the Expandoram 
III if the address is not valid for any other memory 
devices on the bus. 

5.2.2 Memory Display - "D" Command 


SYNTAX .D aaaa bbbb <cr> 

Where aaaa is the hexadecimal value of the memory address to 
start displaying from, and bbbb is the optional end address. 
If bbbb is omitted, 256 bytes are displayed starting at aaaa. 


When the specified memory is displayed, the Monitor waits for 
the user to enter a "space" to display the next 256 bytes or a 
period (.) to return to the SD Monitor command mode. 

The memory is displayed 16 bytes per line, hexadecimal and 
ASCII form, with the starting address (hex) at the beginning 
of each line. The ASCII output displays periods (.) for all 
non-printable characters. 

The space bar can be used to toggle a pause in execution. 
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If the user wishes to terminate a display 
period (.) is entered to return to the 
mode. 


before completion, a 
SD Monitor command 


5.2.3 Examine Memory - "E" Command 


SYNTAX - ,E aaaa <cr> 

Where aaaa is the hexadecimal memory address at which the user 
wishes to begin examination and/or modification. 


The purpose of the "E" command is to print the memory address 
and data for user examination. The user may then enter new 
data and a carriage return (<cr>) to change the data in that 
memory location. The Monitor will then advance to the next 
memory location and display the contents. A period is used at 
any time to return to the SD Monitor command mode. 

The "up caret" (~) is used in lieu of the carriage return 
after data entry to re-examine the same address allowing 
verification of the change. If the "up caret" (*) is used 
without data entry, the previous memory address is examined. 

Note that the memory is not altered unless an operand (hex 
data) is entered before the carriage return or "up caret" 

If no hex data is entered before the carriage return, the next 
location is examined. If no data is entered before the "up 
caret" ( A ), the previous location is examined. 

Note also that if a period (.) is entered after a hex data 
operand, memory is not altered before returning to the SD 
Monitor command mode. 

5.2.4 Fill Memory - U F" Command 


SYNTAX - .F aaaa bbbb cc <cr> 


Where aaaa is the starting address, bbbb is the ending address 
and cc is the fill data. 


The purpose of the "F" command -is to cause the hex data (cc) 
to write to every Random Access Memory (RAM) location from 
aaaa through bbbb. 
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5,2.5 Extended Memory Test - "J" Command 


SYNTAX - .J aaaa bbbb c <cr> 

Where aaaa and bbbb are the 4 most significant hex digits of a 
24 bit memory address, and c is the most significant hex digit 
of a 16 bit address. 


The purpose of the ,! J" command is to perform a modified 
incrementing memory test on a range of 256 byte pages anywhere 
in the SBC-300's 16Mbyte address space, aaaa is the address of 
the start page, and bbbb is the address of the end page. If 
not entered, bbbb defaults to aaaa. 

In order to test a section of the 16Mbyte memory, the Z-80 
needs to map the section into its address space. The c 
parameter specifies the 4K memory region for the Z-80 to use, 
c defaults to 1 (i.e. the Z-80 addresses 1000 through Iffff 
will be used to map in sections of the 16Mbyte memory for 
testing. If specifying a value for c, do not use any of the 
blocks occupied by the Monitor program (i.e. blocks e and f if 
using a 4K Monitor, blocks d, e, and f if using an 8K 
Monitor) . 

All errors are reported to the console with the 6 digit hex 
memory address, data written, and data read back being 
displayed for all bad locations. 

At the end of each pass through the range specified, a ,! P" is 
displayed on the console. 

At any time during the test, the space bar can be used to 
toggle a pause in execution. 

A period (,) must be entered to terminate the test, 

NOTE; After execution of a ’"J" command, the mapped state of 
the Z-80 4K address space used for the test is unknown. 

5.2.6 Locate String - "L" Command 


SYNTAX - „L aaaa bbbb ccq ccp cc 2 *..*cc n <cr> 

Where aaaa and bbbb are hex memory addresses and ccg through 
cc n are single byte hex data values. 


The purpose of the "L" command is to search memory starting at 
aaaa and ending at bbbb for the string {up to 6 bytes) 
specified by the hex values ccq through ccn" 
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Each time the string is located, the address of the first byte 
is printed on the console, followed by the first 16 bytes of 
data found at that address in hexadecimal and ASCII. 

The space bar can be used to toggle a pause in execution. 

The search is terminated at any time by entering a period (.) 
on the console. 

5.2.7 Move Memory - "M" Command 


SYNTAX - .M aaaa bbbb cccc 

Where aaaa, bbbb and cccc are hexadecimal memory addresses. 


The purpose of the "M" command is to cause the memory block 
starting at address aaaa and ending at address bbbb to copy to 
the memory block starting at cccc. bbbb must be greater than 
aaaa. 


5.2.8 Memory Test - "T n Command 


SYNTAX - ,T aaaa bbbb <cr> 

Where aaaa and bbbb are hexadecimal memory addresses. 


The purpose of the ”T" command is to perform a modified 
incrementing memory address test on the Random Access Memory 
(RAM) starting at aaaa and ending at bbbb. 

All errors are reported on the console with the memory 
address, data written and data read back being displayed for 
all bad locations. 

At the end of each complete pass on the specified memory 
block, a "P" is displayed on the console. 

At any time during the test, the space bar can be used to 
toggle a pause in execution. 

A period (.) must be entered to terminate the memory test. 

5.2.9 Verify Memory - "V" Command 


SYNTAX - .V aaaa bbbb cccc <cr> 

Where aaaa, bbbb and cccc are valid hexadecimal memory 
addresses and bbbb is greater than aaaa. 
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The purpose of the "V" command is to compare the memory block 
starting at aaaa and ending at bbbb with the memory block 
starting at cccc. 

Any differences in the memory blocks are reported on the 
console with the first block address with data followed by the 
second block address with data. 

The space bar can be used to toggle a pause in execution. 

The verification is terminated by entering a period (.) at any 
time. 


5.3 INPUT/OUTPUT COMMANDS 

The SD Monitor contains 3 commands for reading and writing to 
input and output ports; "I” command for input from ports? "0" 
command for output to ports and "P" command for port 
examination. 

5.3.1 Input From Port - "I" Command 


SYNTAX - .1 pp nn <cr > 

Where pp is the input port address and nn is the number of 
times the port is read. 


The purpose of the "I" command is to read the input port "pp" 
and display the data nn times. If "nn" is omitted, the 
default is one (1) read. If "nn" = 0, the port is continuously 
read and displayed until a period (.) is entered to terminate 
the operation. The space bar can be used to toggle a pause in 
execution. 

5.3.2 Output From Port - "0" Command 


SYNTAX - .0 pp dd nn <cr> 

Where pp is the port address, dd is the data to output, nn is 
the number of times to output the data. 


The purpose of the "0" command is to write the data defined by 
dd to port pp. The data is written the number of times 
defined by nn. If nn is omitted, the default is one (1). If 
"nn"=0, the data is continuously written until a period (.) is 
entered to terminate the operation. The space bar can be used 
to toggle a pause in execution. 


) 
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5.3.3 Port Examine - "P" Command 
SYNTAX - .P pp <cr> 

Where pp is the hexadecimal port number (address) to begin 
examining and/or modification. 


After the command is entered, the specified input port address 
and data are printed. The user may then enter new data and a 
carriage return (<cr>) to change the data in that input/output 
port. The monitor will then advance to the next input/output 
port number and display the contents. A period can be entered 
at any time to return to the SD Monitor command mode. 

The "up caret" (~) may be used in lieu of the carriage return 
after data entry to re-examine the same input/output port. If 
the "up caret" is used without data entry, the previous 
input/output port is examined. 

Note that the port is not altered unless an operand (hex data) 
is entered before the carriage return or "up caret" (~). If 
no hex data is entered before the carriage return, the next 
input/output port is examined. If no hex data is entered 
before the "up caret" (~), the previous input/output port is 
examined. 

Note also that if a period {.} is entered after a hex data 
operand, the input/output port is not altered before returning 
to the SD Monitor command mode. 

5.4 PROGRAM CONTROL COMMANDS 

The SD Monitor provides several commands designed to 
facilitate rapid Z-80 software development. 

The user has total control of all the Z80 Central Processing 
Unit (CPU) registers via a register map in memory. This map 
is loaded into the Z-80's registers each time a program is 
executed from the monitor. Conversely, each time a breakpoint 
is encountered, the Z-80 CPU registers are saved in the 
register map and displayed on the console. 

During single step operation, the registers are loaded and 
saved in between each instruction step. 

The user may also set up the register map using the "E ,! 
command. Table 5-2 contains the memory addresses of each of 
the Z-80 registers in the map. 

All of the register map is preserved through system resets 
except for the Stack Pointer (FFE6-FFE7), the Interrupt Enable 
Flag {FFFA) and the Program Counter (FFFE-FFFF). 
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Table 5-2. SD MONITOR REGISTER MAP 


Memory 

(Hex) 

Address Register 

Description 

FPE6 

SP 

(LSB) 

Stack Pointer Lower Half 

FFE7 

SP 

(MSB) 

Stack Pointer Upper Half 

FFE8 

IY 

(LSB) 

Index Reg IY Lower Half 

FFE9 

IY 

(MSB) 

Index Reg IY Upper Half 

FFEA 

IX 

(LSB) 

Index Reg IX Lower Half 

FFEB 

IX 

(MSB) 

Index Reg IX Upper Half 

FFEC 

L' 


Alternate L 

FFED 

H' 


Alternate H 

FFEE 

E' 


Alternate E 

FFEF 

D' 


Alternate D 

FFFO 

C' 


Alternate C 

FFF1 

B’ 


Alternate B 

FFF2 

F* 


Alternate Flags 

FFF3 

A' 


Alternate A 

FFF4 

L 


L Register 

FFF5 

H 


H Register 

FFF6 

E 


E Register 

FFF7 

D 


D Register 

FFF8 

C 


C Register 

FFF9 

B 


B Register 

FFFA 

IF 


Interrupt Enable Flag 




(04=enabled) 

FFFB 

I 


I Register 

FFFC 

F 


Flags 

FFFD 

A 


A Register 

FFFE 

PC 

(LSB) 

Program Counter Lower Half 

FFFF 

PC 

(MSB) 

Program Counter Upper Half 

5.4.1 

Breakpoint - "B" Command 


SYNTAX 

- .B aaaa <cr> 



Where 

aaaa is the address 

at which 

to insert the breakpoint. 


The purpose of the "B" command is to insert a software 
breakpoint in the user's RAM based program. The breakpoint 
consists of a 3 byte jump instruction replacing the user's 
code at the specified address. If "aaaa" is omitted, any 
existing breakpoint is removed. 

When the breakpoint is encountered, the user's code is 
restored and the CPU registers are displayed on the console. 
The monitor then enters the single step mode and the user may 
proceed as discussed under Single Step, Subsection 5.4.3, or 
may enter a period (.) to return to the monitor command mode. 
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The monitor only tracks one breakpoint at a time. If a 
breakpoint is inserted while another is still in memory, the 
previous one is automatically removed before inserting the new 
one. Note that this results in single step execution also 
removing any existing breakpoint. 

If the user inserts a breakpoint and a system reset occurs 
without the breakpoint having been executed or removed, the 
breakpoint will still be imbedded in the user's code. In this 
case, the monitor will not remove the breakpoint or restore 
the user's code unless the breakpoint is flagged by writing a 
01 to location ffcO {the "E" command may be used to do this). 
The breakpoint will then be removed by either executing it or 
by using the monitor "B" or "S" commands. Alternatively to 
flagging the breakpoint, the user may, of course, restore his 
code manually either by using the "E" command or by moving it 
back to the breakpoint address from locations ffcl-ffc3. 

5.4.2 "GO” To Program - "G" Command 


SYNTAX - .G aaaa <cr> 

Where aaaa is the hexadecimal address at which the user wishes 
to begin execution. 


The purpose of the "G" command is to begin execution of a 
program anywhere in memory (aaaa). 

When the "G" command is entered, the Random Access Memory 
(RAM) register map is loaded into the Z-80's registers before 
executing the address aaaa. 

A program is resumed after a breakpoint (or single step) by 
omitting the aaaa. This causes execution to begin at the 
address defined by "PC" in the register map (as displayed by 
"X" command). 

5.4.3 Single Step - "S" Command 


SYNTAX - ,S aaaa nn <cr> 

Where aaaa is the address to begin stepping and nn is the 
number of steps to trace. 


The purpose of the "S" command is to single step through 
Random Access Memory (RAM) based programs, displaying all the 
CPU registers after each step. If the nn is omitted, the 
default value is 1. If the aaaa is omitted, the default value 
is the previous "PC" loaded into the Random Access Memory 
(RAM) register map either by a breakpoint, the memory examine 
"E" command, or a previous single stepping sequence. 
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When the "S" command is entered, the Z-80 registers are 
displayed with the registers labeled over each column. The 
user may then step 1 instruction by entering a carriage 
return. If the user enters a "space," the Monitor steps 
11 steps along with a heading and register display. The user 
must enter a period (.) to return to the SD Monitor command 
mode. 

The space bar can be used to toggle a pause in execution. 

Once back in the SD Monitor command mode, all commands may be 
used. Single stepping is resumed at the address left off by 
entering "S <cr>" with no operands. 

5.4.4 Register Examine - "X" Command 


SYNTAX - .X a b <cr> 

Where "a" is the heading print option and "b" is the length 
option. 


The purpose of the "X" command is to examine the Random Access 
Memory (RAM) register map at any time. 

If "a" is omitted, the registers are displayed without a label 
heading. 

If "a" is non-zero, a label heading is printed above the 
registers. 

If "b“ is entered, it sets the register display length. 

If b=0, it sets the display to short mode; if b=l, it sets the 
display to the long mode (short mode only displays "PC" and 
"AF"). This effects breakpoint and single step in addition to 
the "X" command. 

The display mode remains set until the "X" command is used to 
change it. 

Note that if "b" is omitted, the display mode is not altered. 

The user must remember also that the Random Access Memory 
(RAM) register map is only altered by a breakpoint, single 
step or manual changes via the "E" command. 

5.4.5 Hex Arithmetic - "H" Command 


SYNTAX - .H aaaa bbbb <cr> 

Where aaaa and bbbb are any 2 hexadecimal numbers. 
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The purpose of the B H" command is to display the hexadecimal 
sum and difference of aaaa and bbbb. The sum aaaa + bbbb is 
displayed first preceeded by a The difference (aaaa - 

bbbb) is displayed second, preceeded by a 

5.4.6 Command Processing - "Y" Command 


SYNTAX - .Y aaaa bbbb 

Where aaaa is the optional override load address and bbbb is 
the optional byte count. 


The purpose of the ”Y" command is to provide a means of 
loading intel hex data from dart port a into memory starting 
at the address specified by the incoming data stream and 
(optionally) loading a specified number of bytes. 

5.5 DISK UTILITY COMMANDS 

The SD Monitor provides several commands that are useful in a 
disk based system. These commands are only operative when a 
VERSAFlOPPY II or VPW-III disk controller board is present in 
the SDSystems microcomputer. 

These commands operate on both mini and standard drives. All 
parameters relating to drive type are contained in the SBC-300 
PROM. 


5.5.1 Boot Up — *C" Command 


SYNTAX - .C a <cr> 

Where a is the drive number 0 through 3. 


The purpose of the *C" command is to boot up a floppy disk 
4 operating system from the specified drive. If the drive 
number is not specified in the SD Monitor .C command, it 
defaults to 0. 

DOTE: A compatible disk operating system diskette must be in 
the defined drive before entering this command. 

Once the boot up is complete, the SD Monitor is exited and the 
disk operating system is activated causing the associated 
prompt to display on the console. 

If nonrecoverable errors are encountered, the message COLD 
BOOT ERROR is displayed and the user is returned to the 
Monitor command mode. 
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5.5,2 Read From Disk - *R* Gemma nd 


*■ 


SYNTAX - .R aaaa fd tt be nn 

Where aaaa is a valid RAM memory address, f is the format type 
(see Table 5-3), d is a valid drive number, tt is a valid 
track number (base 0), ss is a valid sector number (base 1) 
and nn is the number of sectors to read into memory (up to 
FF), All parameters are required. 


The purpose of the *R" command is to provide a means of 
reading data starting at the specified drive, track and sector 
into the RAM buffer (starting at aaaa). The number of bytes 
is determined by nn times the sector size. 

Table 5-3. DISK FORMATS 


Format Code 

1 

1 

Bit 

# 




1-- 

1 f 

j __ 


S 

1 


d 



17 6 5 

4 

' I* 

1 

- 1 - 

3 

2 

1 

0 

Unit No. 

j- 

1 


■ r 

1 



X 

X 

Not Used 

1 


S 

X 

X 



No. of Sides 

I 

X 

1 





Size (8" or 5") 

i X 


1 






Sector Size | X X | 


Unit No. 


No. of Sides Size 


Sector Size 


00-0 
01 - 1 
10-2 
11-3 

EXAMPLES: 


0 - Single sided 0-8" 00 - 128 bytes 
1 - Double sided 1*5" 01 - 256 bytes 

10 = 512 bytes 

11 * 1024 bytes 


Code 10 (0001 0000) 
Code 23 (0010 0011) 
Code 32 (0011 0010) 
Code 41 (0100 0001) 
Code 53 (0101 0011) 


8" double 
5" single 
5" double 
8" single 
8* double 


sided single 
sided single 
sided single 
sided double 
sided double 


density 

unit 

density 

unit 

density 

unit 

density 

unit 

density 

unit 
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5.5.3 Write To Disk - "W* Command 


SYNTAX - .W aaaa fd tt ss nn 

Where aaaa is a valid memory address. £ is the format type 
(see Table 5-3), d is a valid drive number to to 3), tt is a 
valid track number (base 0), ss is a valid sector number (base 
1) t and nn is the number of sectors to be written from memory 
(up to FF). All parameters are required. 


The purpose of the "W" command is to provide a means of 
writing data starting at the specified drive, track and sector 
from the memory starting at aaaa. The number of bytes written 
is determined by nn times the sector size. 

5,5.4 Format A Disk - "Z" Command 


SYNTAX - .Z fd n 

Where f is the format type (see Table 5-3), d is a valid drive 
number (0 to 3), and n is the skew factor. 


The purpose of the “Z" command is to provide a means of 
formatting a disk according to the formats in Table 5-3. The 
skew factor n, if not specified, defaults to a value of X. 

5.6 CIO INITIALIZATION AND USE 

A detailed discussion of programming the CIO chip is beyond 
the scope of this manual and therefore only a brief discussion 
of its use is given. A summary of the CIO registers can be 
found in the Appendix called CIO Specification. The specific 
initialization code used by version 1.2 of the SBC-300 Monitor 
can be found in the Appendix called Monitor Locations. 

For more detailed information on the 8536, see the Zilog 
publication "28036 Z-C10/ZB536 CIO Counter/Timer and Parallel 
I/O Unit Technical Manual . m 

5.6.X Accessing The CIO Internal Registers 

Access to the CIO internal registers is via an internal 
pointer register. Access to the internal pointer register is 
via the CIO internal state machine logic. The state machine 
can determine whether accesses to the CIO are via the data 
ports (SBC-300 ports 7BH-7AH) or via the control port (SBC-300 
port 7BB). Reads and writes to the data ports do not effect 
the state of the CIO; those to the control port do. 
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There are three states possible in the CIO: the reset state 
(which should only be active during a SBC-300 reset), state 0, 
and state 1. The latter two are the normal operating node for 
the CIO. 

When in state 0, reads to SBC-300 port 7BH access the CIO 
register currently addressed by the CIO pointer register and 
leave the CIO in state D; writes to port 7BH update the 
internal CIO pointer register and leave the CIO in Btate 1. 
When in state 1, reads or writes to port 7BB access the CIO 
register currently indicated by the internal register pointer 
and return the CIO to state 0. Since any read to port 7BH, 
whether in state 0 or in state 1, always leaves the CIO in 
state 0, a read can be used to force the CIO to state 0. 
State 1 suspends many internal CIO operations, especially 
those related to interrupt generation and control; therefore, 
the CIO should not be left in state 1. 

Kote that because the CIO operates as a state machine, it is 
important that code which accesses the CIO internal registers 
not be interrupted if the interrupt itself would result in 
access to the CIO's internal registers. If such an interrupt 
is possible, the user should disable interrupts at the Z80 
during CIO internal register access. 

5.6.2 SBC-300 Monitor And CIO Initialization 

Version 2.0 of the SBC-300 Monitor program performs minimal 
configuration on the Zilog 8536 CIO chip. Port A and the 
counter/timers are left in a post-reset condition, port B is 
configured as an interrupt controller for the S-100 vectored 
interrupt lines, and port C is configured in accordance with 
necessary hardware requirements. 

5.6 .2.1 Port B 

For use as an interrupt controller, port B is configured as a 
bit port using Or-Priority Encoded Vector pattern recognition. 
The correspondence of vectored interrupts to port B's data 
lines follows the CIO's internal prioritization under Or-PEV 
■ode. As data bit D7 is highest priority, it is tied to VI0. 
Bata bit DO is tied to VI7, Dl to VI6, etc. All port B data 
lines are set as non-inverting inputs with l r s catchers. 
Enabling of particular vectored interrupts is controlled by 
the pattern definition registers, i.e. the Pattern Polarity, 
Pattern Transition and Pattern Mask registers. For each 
interrupt line, the settings of its respective bit in these 
registers determine whether the line can generate an Interrupt 
to the CPU and, if so, under what conditions. Bee Figure 5 in 
the.Appendix called CIO Bpecification for available 
configurations. 

As is, all the bits in the Pattern Polarity register have been 
set to 1 by the Monitor and those of the Pattern Transition 
register to 0. VII has been enabled by writing a 1 to D6 of 


the Pattern Mask register* while all the other vectored 
interrupts have been disabled by writing 0’s to their 
respective bits. VII is assumed to be the parity line (PBERR) 
off the SBC-300 or Expandoram IV. This configuration of the 
pattern definition registers recognizes a high level on port B 
data bit D6 as an active interrupt (note that jumper W14-4 
Bust be in place for the SBC-300 'e on board parity to be seen 
by the CIO). 

Writing a 1 to its respective bit in the Pattern Mask register 
would enable interrupts for any other particular vectored 
interrupt line* with a high signal recognized as active. For 
example, the following Monitor commands would enable VIO: 


.1 7B 
7B 40 

.0 7B 1 


force CIO to state 0 with read to 7B 
prints contents of currently addressed 
register 

set pointer register to address register 1 


.1 7B 
7B 90 

.0 7B 1 


read CIO register 1 
prints contents of register 1 
(ports B and C are enabled) 
set pointer register to write register 1 


.0 7B 10 
.0 7B 2F 


write 10H to register 1 s disable port B by 
resetting D7 in register 1 (MCC) 
set pointer to address register 2F 


.1 7B 
7B 40 

.0 7B 2F 


- read register 2F 

- prints contents of register 2F 

(VII is already enabled) 

- set to write register 2f 


.0 7B CO - write CO to register 1 : enable VIO and VII 
■0 7B 1 - set pointer register to address register 1 


.0 7B 90 


renable port B by setting D7 in MCC register 
(and also leave port C enabled) 


or coded: 

doviO: 
di 

»vi c,7bh 
*vi b,l 

outp b 
inp a 
ani 7fh 
outp b 
outp a 
mvi b,2fh 


assume CIO is already in state 0 

disable interrupts 

7b is the CIO control port 

1 is the master configuration 

control 

set access up to register 1 
read register 1 

disable port B by resetting bit D7 
set write to register 1 
send the new info 
2f is the pattern mask register 
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outp b 
inp a 


set pointer register to read it 
read it 

set D7 to enable V10 

set up the write to 2f 

write out the new info 

now go back and reenable port B 

set the access 

read register 1 

reenable port B by setting bit D7 
set the write access 
write register 1 
reenable interrupts 


ori 80b 


outp b 
outp a 


aavi b, 1 


outp b 
inp a 


ori 80h 


outp b 
outp a 
ei 


When an interrupt is received by the CIO on a vectored 
interrupt line which has been enabled, the CIO will request an 
interrupt at the Z80. When the interrupt is acknowledged by 
the Z80, the CIO will imbed into bits D3-D1 of the port B 
interrupt vector the number of the highest priority port B 
data bit which exhibits a pattern match at the time of the 
interrupt acknowledge, and will provide this to the Z80 in 
response to the mode 2 interrupt acknowledge. In conjunction 
with the 280 I register, the port B interrupt vector points to 
the service routine addresses for vectored interrupts at 
memory locations fflO-fflf. The vectored interrupts are set up 
with routines which will print a message noting which vectored 
interrupt occurred, reset the CIO interrupt logic and the 
respective port B data line l's catcher, display the state of 
the Z80 registers at the time of the interrupt acknowledge, 
and return the Monitor to command mode. VII has a special 
routine to handle parity. See Subsection 5.8 for more 
information on how VII is handled. 

An interrupt can be handled differently by placing the address 
of the desired service routine into the appropriate word of 
the port B vector table at fflO. The interrupt service 
routine will have to reset the interrupt logic by code similar 
to that in the Resetting Vectored Interrupts section of the 
Appendix called Sample I/O Support Code. 

5.6.2.2 Port C 

Port C is enabled as a bit port with non-inverting data bits: 
bits D3, D2, DO output and bit Dl input. D1 must be an input 
tQ avoid erratic signals on the parity error line. D3 must 
not go low or the 6BC-300 PROM will be forced active with 
subsequent loss of control. D2 is held low during Monitor 
initialization and then set high to enable S-100 bus slaves. 
Dl is for use when port A is configured as a SA5I port. 

Note that because of D3, port C must always remain enabled. 
Thus, the CIO must never be reset via DO in CIO register 0 
(Master Interrupt Control), and port C must never be disabled 
via D4 in CIO register 1 (Master Configuration Control). 




5.6.2.3 Port A 


Though not done by the Monitor* port A can be configured in 
conjunction with the SBC-300 parallel I/O data port 70B as 
either a SASI port or a parallel printer port. See the 
Monitor Initialization Code section of the Appendix called 
Sample I/O Support Code. 

5.6 .2.4 Counter/Timers 

The Monitor does not initialize the CIO counter/timers, but 
space is reserved at ffOB-ffOf for a vector table to service 
the CIO counter/timer interrupts. See the Monitor 
Initialization Code section of the Appendix called Sample I/O 
Support Code. 

5.7 ASCC INITIALIZATION 

Version 1.2 of the SBC-300 Monitor has configured both ASCC 
serial ports for 9600 baud with 8 data bits* 1 stop bit, and 
DTR and RTS on. The xl6 clock is used, with the baud rate 
generator enabled from the system PCLK and output to TX and RX 
clocks. See the Appendix called ASCC Specification for a 
summary of ASCC registers. Refer to the Zilog publication 
"Z8030/Z8530 SCC Serial Communications Controller Technical 
Manual" for more detailed information on programming the ASCC. 

5.8 PARITY ERRORS 


Version 1.2 of the SBC-300 Monitor handles parity errors 
through bit D6 of the data port of CIO port B. Under most 
circumstances, when a parity error is acknowledged, the parity 
error service routine prints the message "PARITY ERROR" on the 
console, resets the interrupt logic in the CIO and at the data 
port of CIO port B, displays the contents of the Z80 CPU 
registers at the time of the interrupt acknowledge, and 
returns the monitor to the command mode. 


There are two conditions under which a parity error is handled 
differently: during execution of the Monitor "T" test and 
during execution of the "J" test. If a parity error is 


of the read memory instruction during 
test, the message "PARITY ERROR" is 
followed by the memory address of the 
the time of the interrupt. If the 
"T" test, this memory address is the 
*80 four digit hex address of the location being tested. If 
the error occurs during the "J" test, this memory address is 
the six digit hex address within the 16Mbyte memory space of 
the location being tested. If possible, execution of the test 
then resumes. 


acknowledged at the time 
the verify loop of the 
displayed at the console 
location being read at 
error occurs during the 


Hote that removing jumper W14-4 on the SBC-300 will disconnect 
the SBC-300's on-board parity error line. 
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SECTION VI 

ENVIRONMENTAL CONSIDERATIONS 


6.0 GENERAL 


The maximum recommended ambient operating temperature is 50oc 
(122°F). 

6.1 POWER REQUIREMENTS 


1 

1 

8V 

+16V 

-16V 

4 mHz 

1.9A 

50mA 

50mA 

6 mHz j 

2.1A 

50mA 

50mA 


G.2 PHYSICAL SPECIFICATIONS 

The SBC-300 is contained on a multi-layer printed circuit 
board which conforms to the IEEE-696 specification. The board 
dimensions are 5.125” x 10.0". No components extend more than 
0.50” from the component side of the board or more than 0.125" 
from the solder side of the board. 
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APPENDIX A 

SELECTED IEEE-696 SPECIFICATION SHEETS 

NOTE: For additional information, see the complete document 

"IEEE Standard 696 Interface Devices." 

IEEE-696 Bus Pin List 


Pin 

No. 

Signal 
& Type 

Active 

Level 

Description 

1 

+ 8 V 

(B) 



Instantaneous minimum greater 
than 7 V, instantaneous 

maximum less than 25 V, 
average maximum less than 11 
V. 

2 

+16 V 

(B) 



Instantaneous minimum greater 
than 14,5 V, instantaneous 
maximum less than 35 V, 
average maximum less than 21.5 

V. 

3 

XRDY 

(S) 

H 


One of two ready inputs to the 
current bus master. The bus 
is ready when both these ready 
inputs are true. See pin 72. 

4 

VIO* 

(S) 

L 

OC 

Vectored 

interrupt line 0. 

5 

VII* 

(s) 

L 

OC 

Vectored 

interrupt line 1. 

6 

VI2* 

(S) 

L 

OC 

Vector ed 

interrupt line 2. 

7 

VIS* 

(S) 

L 

OC 

Vectored 

interrupt line 3. 

8 

VI4* 

(S) 

L 

OC 

Vectored 

interrupt line 4. 

9 

VIS* 

(S) 

L 

OC 

Vectored 

interrupt line 5. 

10 

VI6 * 

CS) 

L 

OC 

Vectored 

interrupt line 6 . 

11 

VI7* 

(S) 

L 

OC 

Vectored 

interrupt line 7. 

12 

NMI* 

(S) 

L 

OC 

Nonmaskable interrupt. 

13 

PWHFAIL * <B) 

L 


Power fail bus signal. 

14 

TMA3 * 

(M) 

L 

OC 

Temporary master priority bit 
3 . 

15 

A18 (M) 

H 


Extended 

address bit 18. 
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IEEE-696 Bus Pin List (Continued) 


Pin 

No. 

Signal 
& Type 

Active 

Level 

Description 

16 

Al6 (M) 

H 


Extended address bit 16. 

17 

A17 (M) 

H 


Extended address bit 17. 

18 

SDSB * (M) 

L 

OC 

The symbol to disable the 8 
status signals. 

19 

CDSB* (M) 

L 

OC 

The signal to disable the 5 
control output signals. 

20 

0 V {B) 



Common with pin 100. 

21 

NDEF 



Not to be defined. 

Manufacturer must specify any 
use in detail. 

22 

ADSB * (M) 

L 

OC 

The signal to disable the 
address signals. 

23 

DODSB* (M) 

L 

OC 

The control signal to disable 
the data output signals. 
(DO7-0 for 8 bit transfers, 
ED7-0 and OD7-0 for 16 bit 

transfers.) 

24 

fS (B) 

A 


The master timing signal for 
the bus. 

25 

pSTVAL* (M) 

L 


Status valid strobe. 

26 

pHLDA (M) 

H 


A control signal used in 
conjunction with HOLD* to 
coordinate bus master transfer 
operations. 

27 

RFU 



Reserved for future use. 

28 

RFU 



Reseryed for future use. 

29 

A5 (M) 

H 


Address bit 5. 

30 

A4 (M) 

H 


Address bit 4. 

31 

A3 (H) 

H 


Address bit 3. 

32 

Al5 (H) 

H 


Address bit 15 (most 

significant for nonextended 
addr essing). 
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IEEE-696 Bus Pin List (Continued) 


Pin 

No. 

Signal 
& Type 


Active 

Level 

Description 

33 

A12 

(M) 


H 

Address bit 12. 

34 

A9 (M) 


H 

Address bit 9. 

35 

DOl 

(M)/EDI 

(M/S) 

H 

Data out bit 1, bidirectional 
data bit 1. 

36 

DO0 

(H) / EDO 

(M/S) 

H 

Data out bit 0, bidirectional 
data bit 0. 

37 

A10 

CM) 


H 

Address bit 10. 

38 

DO 4 

(MJ/ED4 

(M/S) 

H 

Data out bit 4, bidirectional, 
data bit 4. 

39 

DOS 

(MJ/ED5 

(M/S) 

H 

Data out bit 5, bidirectional 
data bit 5, 

40 

DO 6 

(MJ/ED6 

(M/S) 

H 

Data out bit 6, bidirectional 
data bit 6. 

41 

DI2 

(S)/OD2 

(M/S) 

H 

Data in bit 2, bidirectional 
data bit 2. 

42 

DI3 

(S)/OD3 

(M/S) 

H 

Data in bit 3, bidirectional 
data bit 3. 

43 

DI7 

(S)/OD7 

(M/S) 

H 

Data in bit 1, bidirectional 
data bit 7. 

44 

sMl 

(M) 


H 

The status signal which 
indicates that the current 
cycle is an op-code fetch. 

45 

sOUT 



H 

The status signal identifying 
the data transfer bus cycle to 
an output device. 

46 

sINP 

CM) 


H 

The status signal identifying 
the 'data transfer bus cycle 
from an input device. 

47 

SMEMR (M) 


H 

The status signal identifying 
bus cycles which transfer data 
from memory to a bus master, 
which are not interrupt 
acknowledge instruction fetch 
cycle(s). 





IEEE-696 Bus Pin List (Continued) 


Pin 

No. 

Signal 
& Type 

Active 

Level 

Description 

48 

sHLTA (M) 

H 


The status signal which 
acknowledges that a HLT 
instruction has been executed. 

49 

CLOCK (B) 

A 


2 MHz (+0.5%) 40-60% duty 

cycle. Not required to be 

synchronous with any other bus 
signal. 

50 

0 V (B) 



Common with pin 100. 

51 

+8 V (B) 



Common with pin 1. 

52 

-16 V (B) 



Instantaneous maximum less 
than -14.5 V, instantaneous 
minimum greater than -35 V, 
average minimum greater than 
-21.5 V. 

53 

0 V (B) 



Common with pin 100. 

54 

SLAVE CLR* (B) 

L 

OC 

A reset signal to reset bus 
slaves. Must be active with 
POC* and may also be generated 
by externl means. 

55 

TMAO* (M) 

L 

OC 

Temporary master priority bit 

0 . 

56 

TMAl* (M) 

L 

OC 

Temporary master priority bit 

1 . 

57 

DMA2 * (M) 

L 

OC 

Temporary master priority bit 

2. 

58 

sXTRQ* (M) 

L 


The status signal which 
requests 16-bit slaves to 
assert SIXTN*. 

59 

Al 9 (M) 

H 


Extended address bit 19. 

60 

SIXTN * 

L 

OC 

The signal generated by 16-bit 
slaves in response to the 16 
bit request signal sXTRQ*. 

61 

A20 (M) 

H 


Extended address bit 20. 

62 

A21 (M) 

H 


Extended address bit 21. 





IEEE-696 Bus Pin List (Continued) 


Pin 

No. 

Signal 
& Type 

Active 

Level 

Description 

63 

A22 (M) 

H 


Extended address bit 22. 

64 

A23 (M) 

H 


Extended address bit 23. 

65 

NDEF 



Not to be defined signal. 

66 

NDEF 



Not to be defined signal. 

67 

PHANTOM* (M/S) 

L 

OC 

A bus signal which disables 
normal slave devices and 
enables phantom slaves-- 
primarily used for 

bootstrapping systems without 
hardware front panels. 

68 

MWRT (B) 

H 


pWR*-sOUT (logic equation). 
This signal must follow pWR* 
by not more than 30 ns. 

69 

RFU 



Reserved for future use. 

70 

0 V (B) 



Common with pin 100. 

71 

RFU 



Reserved for future use. 

72 

RDY (S) 

H 

OC 

See comments for pin 3. 

73 

INT* (S) 

L 

OC 

The primary interrupt request 
bus signal. 

74 

HOLD* (S) 

L 

OC 

The control signal used in 
conjunction with pHLDA to 
coordinate bus master transfer 
operations. 

75 

RESET* {B) 

L 

OC 

The reset signal to reset bus 
master devices. This signal 
must be active with POC* and 
may also be generated by 
external means. 

76 

pSYNC (M) 

H 


The control signal identifying 
BSf , 

77 

pWR* (M) 

L 


The control signal signifying 
the presence of valid data on 
DO bus or data bus. 
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IEEE-696 Bus Pin List (Continued) 


Pin 

No. 

Signal 
& Type 


Active 

Level 

Description 

78 

pDBIN (M) 


H 

The control signal that 
requests data on the DI bus or 
data bus from the currently 
addressed slave. 

79 

AO 

(M) 


H 

Address bit 0 (least 

significant). 

80 

A1 

(M) 


H 

Address bit 1. 

81 

A2 

CM) 


H 

Address bit 2. 

82 

A6 

CM) 


H 

Address bit 6. 

83 

A7 

(M) 


H 

Address bit 7. 

84 

A8 

(M) 


H 

Address bit 8. 

85 

A13 

(M) 


H 

Address bit 13. 

86 

A14 

(M) 


H 

Address bit 14. 

87 

All 

CM) 


H 

Address bit 11. 

88 

DO 2 

(M)/ED2 

(M/S) 

H 

Data out bit 2, bidirectional 
data bit 2. 

89 

DO 3 

(MJ/ED3 

(M/S) 

H 

Data out bit 3, bidirectional 
data bit 3. 

90 

DO 7 

(M)/ED7 

(M/S) 

H 

Data out bit 7, bidirectional 
data bit 7. 

91 

DI4 

(SJ/OD4 

(M/S) 

H 

Data in bit 4 and 

bidirectional data bit 12. 

92 

DI5 

(S)/OD5 

(M/S) 

H 

Data in bit 5 and 

bidirectional data bit 13. 

93 

DI6 

(S)/OD6 

(M/S) 

H 

Data in bit 6 and 

bidirectional data bit 14. 

94 

Dll 

(SJ/OD1 

(M/S) 

H 

Data in bit 1 and 

bidirectional data bit 9. 

95 

DIO 

(S)/ODO 

(M/S) 

H 

Data in bit 0 (least 

significant for 8 bit data) 
and bidirectional data bit 8. 
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IEEE-696 Bus Pin List (Continued) 


Pin 

No. 

Signal 
& Type 

Active 

Level 

Description 

S6 

sINTA (M) 

H 

The status signal identifying 
the bus input cycle(s) that 
may follow an accepted 

interrupt request presented on 
INT*. 

97 

SWO* (M) 

L 

The status signal identifying 
a bus cycle which transfers 
data from a bus master to a 
slave. 

98 

ERROR* (S) 

L OC 

The bus status signal 
signifying an error condition 
during present bus cycle. 

99 

POC* (B) 

L 

The power-on clear signal for 
all bus devices; when this 
signal goes low, it must stay 
low for at least 10 

microseconds. 

100 

0 V (B) 


System ground. 



) 
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IEEE-696 Bus Layout—Quick Reference 


pin 

1 

+8 V (B) 



pin 

51 

+8 V (B) 



pin 

2 

+16 V <B) 



pin 

52 

-16 V (B) 



pin 

3 

XRDY (S) 


H 

pin 

53 

0 V 



pin 

4 

VIO* (S) 


L 

pin 

54 

SLAVE CLR* 

(B) 

L 

pin 

5 

VII* (S) 


L 

pin 

55 

TMAO* (M) 


L 

pin 

6 

VI2* (S) 


L 

pin 

56 

TMA1* (M) 


L 

pin 

7 

VI3 * (S) 


L 

pin 

57 

TMA2 * (M) 


L 

pin 

8 

VI4* (S) 


L 

pin 

58 

SXTRQ* (M) 


L 

pin 

9 

VIS* (S) 


L 

pin 

59 

A19 


H 

pin 

10 

VI6* (SJ 


L 

pin 

60 

SIXTN* (S) 


L 

pin 

11 

VI7* (S) 


L 

pin 

61 

A20 (M) 


H 

pin 

12 

NMI* (S) 


L 

pin 

62 

A21 (M) 


H 

pin 

13 

PWRFAIL* (B) 


L 

pin 

pin 

63 

A22 (M) 


H 

pin 

14 

TMA3* (M) 


L 

64 

A23 (M) 


H 

pin 

15 

A18 (M) 


H 

pin 

65 

NDEF 



pin 

16 

A16 (M) 


H 

pin 

66 

NDEF 



pin 

17 

A17 (M) 


H 

pin 

67 

PHANTOM* (M/S) 

L 

pin 

18 

SDSB* (H) 


L 

pin 

68 

MWRT (B) 


H 

pin 

19 

CDSB* (M) 


L 

pin 

69 

RFU 



pin 

20 

0 V 



pin 

70 

0 V 



pin 

21 

NDEF 



pin 

71 

RFU 



pin 

22 

ADSB * (M) 


L 

pin 

72 

RDY (S) 


H 

pin 

23 

DODSB* (M) 


L 

pin 

73 

INT* (S) 


L 

pin 

24 

(B) 


H 

pin 

74 

HOLD* (M) 


L 

pin 

25 

pSTVAL* (M) 


L 

pin 

75 

RESET* (B) 


L 

pin 

26 

pHLDA (M) 


H 

pin 

76 

pSYNC 


H 

pin 

27 

RFU 



pin 

77 

pWR* (M) 


L 

pin 

28 

RFU 



pin 

78 

pDBIN (M) 


H 

pin 

29 

A5 <M) 


H 

pin 

79 

A0 (M) 


H 

pin 

30 

A4 (M) 


H 

pin 

80 

Al (M) 


H 

pin 

31 

A3 (M) 


H 

pin 

81 

A2 (M) 


H 

pin 

32 

A15 (M) 


H 

pin 

82 

A6 (M) 


H 

pin 

33 

A12 (M) 


H 

pin 

83 

A 7 (M) 


H 

pin 

34 

A9 (M) 


H 

pin 

84 

A8 (M) 


H 

pin 

35 

DOl (M)/EDI 

(M/S) 

H 

pin 

85 

Al 3 (M) 


H 

pin 

36 

DO0 (M)/EDO 

(M/S) 

H 

pin 

86 

Al 4 (M) 


H 

pin 

37 

A10 (M) 


H 

pin 

87 

All (M) 


H 

pin 

38 

DO4 (MJ/ED4 

(M/S) 

H 

pin 

88 

DO2 (M)/ED2 

(M/S) 

H 

pin 

39 

DOS (M)/ED5 

(M/S) 

H 

pin 

89 

D03 (M) /ED3 

(M/S) 

H 

pin 

40 

D06 (M)/BD6 

(M/S) 

H 

pin 

90 

D07 (M)/ED7 

(M/S) 

H 

pin 

41 

DI2 (S)/OD 2 

(M/S) 

H 

pin 

9.1 

DI4 (S)/OD4 

(M/S) 

H 

pin 

42 

DI3 (S)/OD3 

(M/S) 

H 

pin 

92 

DI5 <S)/OD5 

(M/S) 

H 

pin 

43 

DI7 (SJ/OD7 

(M/S) 

H 

pin 

93 

DI6 (S)/OD6 

(M/S) 

H 

pin 

44 

sHl (M) 


H 

pin 

94 

Dll (S)/0D1 

(M/S) 

H 

pin 

45 

sOUT (M) 


H 

pin 

95 

DIO (SJ/ODO 

(M/S) 

H 

pin 

46 

SINP 


H 

pin 

96 

SINTA (M) 


H 

pin 

47 

sMEMR 


H 

pin 

97 

sWO* (M) 


L 

pin 

48 

SHLTA (M) 


H 

pin 

98 

ERROR* (S) 


L 

pin 

49 

CLOCK (B) 



pin 

99 

POC* (B) 



pin 

50 

OV 



pin 

100 

0 V 
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APPENDIX B 

HEXADECIMAL TO DECIMAL CONVERSION 


HEXADECIMAL COLUMNS 



6 


5 


4 

1 

1 

3 

i 

j 

2 

1 1 


HEX = DEC 

]HEX = DEC 

|HEX = DEC 

1 

[HEX = DEC 

i _ 

| HEX 
1_ 

= DEC 

j HEX = 

j _ 

DEC 

0 

0 

1 o 

0 

1 o 

0 

i — 

10 

0 

10 

0 

io 

0 

1 

1/048,576 

11 

65,536 

U 

4,0 96 

11 

256 

|1 

16 

11 

1 

2 

2,097,152 

12 

131,072 

!2 

8,192 

12 

512 

j 2 

32 

12 

2 

3 

3,145,728 

13 

196 ,608 

1 3 

12,288 

13 

768 

! 3 

48 

13 

3 

4 

4,194,304 

i 4 

262,144 

1 4 

16,384 

1 4 

1,024 

1 4 

64 

| 4 

4 

5 

5,242,880 

15 

327 ,680 

1 5 

20,480 

1 5 

1,2 80 

1 5 

80 

1 5 

5 

6 

6 ,2 91 ,456 

16 

393,216 

16 

24,576 

1 6 

1,53 6 

16 

96 

16 

6 

7 

7,340,032 

17 

458,752 

17 

28,672 

! 7 

1,792 

1 7 

112 

17 

7 

8 

8,388,608 

1 8 

524,288 

1 3 

32,768 

1 8 

2,408 

1 8 

128 

E 8 

8 

9 

9,437,184 

1 9 

589,824 

1 9 

36,864 

1 9 

2,304 

1 9 

144 

I 9 

9 

A 

10 ,485,760 

1 A 

655,360 

1 A 

40,960 

1 A 

2,56 0 

[A 

160 

| A 

10 

B 

11,534,336 

IB 

720,896 

|B 

45/056 

j B 

2,816 

IB 

176 

1 B 

11 

C 

12,582,912 

|C 

7 86,432 

|C 

49/152 

1C 

3,072 

]C 

192 

|C 

12 

D 

13 ,631,488 

ID 

851 ,96 8 

ID 

53 r 248 

| D 

3,328 

| D 

208 

ID 

13 

E 

14,680,064 

IE 

917,504 

[ E 

57,344 

1 E 

3 ,584 

I E 

224 

1 E 

14 

F 

15,728,640 

|F 

983 ,040 

|F 

61,440 

|F 

t 

3,840 

|f 

1 

240 

I F 

1 - 

15 


0 12 3 


4 5 6 7 

1 G 

112 3 

1 

1 4 

m 1 
1 

Ch ] 
i 

-J i 

1 

1 -- 
1 o 

12 3 

| 4 5 

6 7 


BYTE J BYTE | BYTE 
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APPENDIX C 

STANDARD ASCII CODES 


BIT POSITION 


7 6 51 
| 

7 6 5 i 7 

I 

6 5 

17 

I 

6 

5 17 

6 

5 17 

6 

5|7 

6 

51 

1 

7 

6 

5 

1 

I 

4 

1 

3 

j 

2 

E 

1 

1 

0 0 01 

__1 

.- 1 - 

0 0 110 
_ [ _ 

1 0 

I ' 

1 o 

T _ 

1 

~ 1 - 

1U 
- 1 - 

0 

0 ] 1 

1 - 

0 

“ 1 - 

111 
- I * 

1 

0 

1 

1 

1 

1 

- [ - 

1 

1 

i 

1 

* 

1 

J 

NUL j 
\ 

I 

DLE ( 

I 

SP 

1 

1 

I 

0 

1 

f 

@ 

1 

1 

1 

P 

! 

l 

j_ 




P 


1 

1 

f 

0 

0 

0 

0 

SOB | 

[ 

1 

DC1 | 

t 

! 

1 

1 

1 

1 

1 

f 

A 

1 ~ 

! 

1 

@ 

1 

! 

1 

a 



q 


i 

j 

0 

0 

0 

1 

STX 1 
} 

DC2 | 

t 

If 

1 

I 

2 

1 

1 

B 

1 

t 

R 

1 

* 

b 



r 


1 

0 

0 

1 

0 

1 

ETX [ 

DC3 1 
| 

# 

1 

| 

3 

" 1 * 
1 

C 

1 - 
f 

i 

s 

' I - 

i 

f 

c 



s 


■! ■ 
1 

0 

0 

1 

1 

~ 1 
EOT 1 

I " 

DC4 [ 

- 1 

$ 

1 

\ 

4 

" 1 " 

D 

1 

[ 

T 

■ i 

1 

d 



t 


i 

i 

0 

1 

0 

0 

ENQ 

I 

1 

NAK [ 

t 

% 

i 

t 

5 

1 

1 

E 

| 

l 

r 

U 

i 

i 

i 

e 



u 


i 

i 

0 

1 

0 

1 

ACK j 
_1 

- 1 " 
SYN | 

- 1 - 

& 

[ — 
1 

I - 

6 

“ I - 

1 

F 

“I " 
1 

. ( _ .. 

V 

■ 1 “ 
1 

! _ 

f 



V 


" i ' 

1 

- 1 - 

0 

1 

1 

0 

BEL | 

1 

ETB ( 

_ t .. _ 

' 

1 — 
1 

I - 

7 

j 

1 

_ I_ 

G 

1 — 

l 

_f „ 

W 

1 

l 

- f - 

g 



w 


1 

1 

- 1 . 

0 

I 

1 

1 

1 

BS | 

i 

1 

CAN f 

i 

( 

I 

1 

j 

8 

1 

1 

H 

l 

l 

i 

X 

1 

i 

r 

h 

1 

I 

1 

X 


i 

i 

i 

1 

0 

0 

0 

I 

HT | 

_ I 

“ 1 — 
EM | 

) 

1 - 
1 

! - 

9 

- I “ 
1 

1 

I 

- i " 

1 

s 

y 

■ I ’ 
1 

f „ 

i 

- 1 

1 

1 

I 

y 


■ 1 ■ 
1 

i 

1 

0 

0 

1 

LF 

| 

1 

SUB | 

-k 

1 

I 

i 

■ 

! 

1 

i 

J 

j 

t 

r 

z 

J 

i 

t 

3 

1 

1 


z 


i 

r 

1 

0 

1 

0 

VT [ 

i 

— j 

ESC | 

4- 

t 

1 

m 

§ 

i 

i 

K 

! 

1 

[ 

1 

l 

k 

1 

i 


{ 


i 

1 

0 

1 

1 

~ i 
FF | 

__1 

— 1 - 
FS | 

! _ 

/ 

[ ‘ 
I 

I - 

< 

- 1 - 

! 

_ i . 

L 

| - 
1 

_ I - 

\ 

| - 

1 

| _ 

1 

1 

_ 1 

! 

1 


- | - 

1 

If 

1 

1 

0 

0 

1 

CR I 

i 

" 1 ’ 

GS | 

i 

- 

1 " 
I 

j_ 

= 

i 

i 

_ f _ 

M 

" 1 

1 

_ \ _ 

] 

i 

l 

j_ _ 

m 

I 

i 


J 


I 

1 

f 

1 

1 

0 

1 

SO | 

_ 1 

RS i 

1 


1 

> 

1 

I 

N 

1 

1 

* 

1 

f 

n 

1 

1 


- 


i 

I 

1 

1 

I 

0 

SI I 

US t 

/ 

I 

7 

1 

0 

1 

— 

■ ! 

o 

1 


DEL 

1 

1 

1 

1 

1 


NUL 

Null or all zeros 

DC1 

Device control 1 

SOU 

Start of heading 

DC2 

Device control 2 

STX 

Start of text 

DC3 

Device control 3 

ETX 

End of text 

DC4 

Device control 4 

EOT 

End of transmission 

NAK 

Negative acknowledge 

ENQ 

Enquiry 

SYN 

Synchronous idle 

ACK 

Acknowledge 

ETB 

End of transmission block 

BEL 

Bell, or alarm 

CAN 

Cancel 

BS 

Backspace 

EM 

End of medium 

HT 

Horizontal tabulation 

SUB 

Substitute 

LF 

Line feed 

ESC 

Escape 

VT 

Vertical tabulation 

FS 

File separator 

FF 

Form feed 

GS 

Group separator 

CR 

Carriage return 

RS 

Record separator 

SO 

Shift out 

US 

Unit separator 

SI 

Shift in 

SP 

Space 

DLE 

Data link escape 

DEL 

Delete 
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APPENDIX D 
EBCDIC TABLE 



Bit Portions 0, \ t 2, 3 

Bit Position! 

4, 5, 6 t 7 

0000 

0001 

0010 

oon 

0100 

0101 

ono 

0111 

1000 

1001 

1010 

101 ; 

MOO 

1101 

1 MO 

Mil 


He* 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

6 

C 

D 

E 

F 

0000 

0 

NUL 

DIE 

DS 


SP 

4 

- 






( 

'} 

\ i 

0 

0001 

1 

SOH 

DC1 

SOS 






0 

j 



A 

J 


1 

0010 

2 

SIX 

DC2 

FS 

SYN 





b 

k 

i 


B 

K 

S 

2 

oon 

3 

EFX 

DO 







e 

( 

t l 


C 

L 

T 

3 

0100 

4 

Pf 

RES 

BYP 

PN 





d 

m 

- 


D 

M 

u ! 

4 

ou>i 

5 

HI 

NL 

LF 

PS 





* 

n 

V 


E 

N 

V 

5 

0110 

6 

LC 

BS 

e oy 1 

/Tib 

uc 





1 

o 

•*r 


f 

O 

w 

6 

oi n 

7 

DEL 

,L 

ni/ 

/ESC 

» 





9 

P 

X 


G 

P 

X 

7 

1000 

8 


CAN 







h 


y 


H 

Q 

Y 

8 

1001 

9 

RLF 

EM 






\ 

i 

' 

i 


t 

a 

2 

9 

1010 

A 

SMM 

CC 

SM 


* 

i 

l 










1011 

B 

VT 




- 

S 

* 

# 









1100 

C 

Ff 

IPS 


DC-1 

< 

- 

% 

U 









1101 

D 

CP 

IGS 

ENQ 

nak 

( 

) 

__ 










mo 

E 

so 

IRS 

ACK 


■+ 

* ; 

> . 

- 









mi 

F 

SI 

1US 

BEL 

SUB 

1 

—I 

? 

“ 
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EBCDIC Character Assignments (Pail 1 of 2) 
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QlBRKltl 

He* 



Hr j 

A 

Cl 


» 

4A 

6 

cz 


1 

5A 

C 

C3 



7A 

0 

C4 


V 

76 

£ 

C5 



68 

F 

ca 



40 

G 

a 


< 

*C 

H 

ca 


* 

SC 

1 

C9 


% 

AC 

J 

01 


'It 

7C 

K 

02 


t 

4D 

L 

or 


} 

50 

M 

04 



AD 

N 

os 


7 

7 D 

0 

DA 


+ 

4E 

f 

07 



5F 

Q 

00 


> 

At 

ft 

D9 



7E 

S 

£2 


E 

4F 

7 

n 


-, 

5f 

U 

E4 


7 

6F 

V 

£5 


- 

. 7F 

w 

E* 


{ 

CO 

X 

E7 


S 

00 

v 

E0 


J 

to 

z 

£9 



A1 

o 

81 


* 

79 

b 

a? 


■ 

i 

AA 

c 

ar 


BE L 

2F 

d 

04 


BS 

16 

t 

as 


BVP 

74 

t 



CAN 

10 

9 

B7 


cc 

IA 

h 

03 


c« 

DD 

i 

89 


DC? 

N 

i 

91 


DC? 

12 

k 

9? 


OCJ 

13 

i 

93 


DC* 

3t 

m 

94 


PEL 

07 

h 

95 


OLE 

FG 

a 

96 


DS 

20 

P 

97 


£W 

19 

4 

n 


ENQ 

2D 

i 

99 


*toe 

7b 

» 

A 2 


EOT 

37 

i 

A3 


't SC 

27 

u 

A4 


' £18 

26 

w 

AS 

* 

ETX 

03 

w 

ag 


f F 

oc 

p 

A? 


FS 

22 

y 

AS 


HT 

05 

i 

49 


IFS 

1C 

0 

FO 


IGS 

ic 

i 

FI 


a 

17 

2 

F3 


IRS 

IE 

1 -J 

F] 


fUS 

IF 

4 

F4 


iC 

06 

5 

F5 


LF 

25 

& 

F6 


NAK 

3D 

7 

F7 


NL 

F5 

a 

F0 


NLJL 

GO 

9 

F9 


PF 

04 

a 

SO 


PN 

34 

- 

*0 


“PRE 

27 

/ 

91 


RES 

U 

5 

SB 


RLF 

09 


Charge ftp 

a*- 

RS 

35 

Si 

0 C 

Sm 

2A 

iMM 

OA 

SO 

OL 

SDH 

OF 

SOS . 

21 

Spate 

40 

SIX 

0? 

SUB 

JF 

SYN 

32 

UC 

36 

VT 

£* 


*£Tfl £06 (w« 
rH* vaw 

enigmnieni. PH£ on-cf 

ESC havr rhff mmf hfrA 

Otugrvnenl. 


EBCDIC Character Assignments (Part 2 of 2) 
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APPENDIX E 
CIO SPECIFICATION 


Registers 

Meat or Interrupt Control Register 

Address: 000000 
(Read^Wnte) 


Master Configuration Control Register 

Address: OQOOQI 
(Rea d/W rile} 


fo,,'^ a t ;p, p» qT;p. &T| 

J 


J1LE LOWER CHUN (SLC* -- 

mo *Et Ton mvt - 


Li 


■ K1«T JUSTIMltJ *5 DrtfSlES 
D-iHlFT VfF: iA(i Irwn AO,| 
l-Bl&HT JUSTIFY IAd l.cwn AD^I 

- C-OLlWTEAT[ftS VICTOR 
WtLUQES status. rC Viit 

- WNT H VECTOR. INCLUDES 
SI AT US |P6 Vl&| 


0 b a. D, £J. D, 


..J 


COUNT ER-TiMER 2 
fMAtiC it TIE] 

PORT c AND COUNTER’ - 
TiWEA 3 ENA Oil 
(FCE AND CTlEj 


Figure l. Mcater Control RegUtea 


T 


COUNTER/TIMF R ilNF 
COWTaCUS JLC. 


0 0 COUNTER^ iMfRS l*JD|B£NDE NT 

G I ClT 1 i OllffL'- CATE& £•* J 

t | C'ln ffufevl ThiGCpifts CiT 2 

1 * + t IS C?T J | 

COUNT (WPuT 
■ PONT A CHAlLl iPAEi 
PQHT link CONTROL iRlC.1 

0 M POflTS A AND B OPERATE iNDEPt MD£hYlt 

1 - PORTS A A NO A ABE l ink E C 


Pori Mode Specification Registers 

Addresses: 100000 Port A 
101000 Port B 
(Read/Write) 


Port Handshake Specification Registers 

Addresses: 300001 Port A 
103001 Port B 
(Read'Wnle) 


0: ° ~p.| 


[~p;~B t ~Pi' p." b.~ d ; - o- M 




FT*1 pt» 
t 0 STT ROKT 

• 1 mPi n PORI 

1 D OUTPUT PORT 

1 1 BIDIRECTIONAL 

PORT 


BtftKSLE BUFFERED 
MODE (SB! 


LATCH ON PATTERN MATCH rLFMj 
fflIT HO DEI 

DESKtW TIMER ENABLE fDTEI 
(HANDSHAKE MODES; 

FATTER*. HODE &P EC IFICA713H 
AiTfiiiPW.51 

PM51 P«SG 

•D 0 K&AftL L PATTERN MATCH 

o i “Awitmoce: 

1 0 “OS' MODE 

* I "OR PAiOftrT? £pcCOCEO 

VECTOR' MODE 

WftERALrFY ON MATCH OMIT (VWO| 



SPECIAL MEOUE51 
Output REQUEST 
INPUT REQUEST 


DESKEW TIME SPECIFICATION 

errs 

SPECIFIES THE M&R i, Of 
DESKEW TIMER Tint CONSTANT 
LSB 15 FORCED I 


Port Command and Status Registers 

Addresses: 001000 Pori A 
003 001 Pori B 
(Beed/Partial Write) 


fp7o, p, pj d~d~ p, "oTI 


J 


SET IE 


NiTiRAyPT EN A-BL l (I El — ~ 
INTERRUPT PtNDlHO t|p> — ■— 
I-US IS A NO IP ARE WRITTEN US.NG 

the r ql ldw'ND code 
MUt l C.ODL 
CLEAR IP A I US 
5-1 T IUS 
Ci*AH IUS 
StT IP 
CHAU IP 


L HITE RRU P T ON EUR OR pOFl 


-— PATTERN WATCH FLAG, fPMf) 
(REA D ONLVr 

!- INPUT REGISTER full |IRFj 

(READ DNLTl 

-OUTPUT REGISTER EMPTY lOftfj 

(READ OMl V] 


Figure 2 . Port Specification Register* 




























































Roglstan 

(Continued) 


Data Path Polarity Registers 

Addressee: iOOQlDPortA 
101010 Port B 

000101 Port C (4 LSBs only) 
(Read/Write) 


OAT* W« F0UUKTT EC**} 
Q - PHJH INVIRT 1 IW 
1 - IHVCHTIMO 


Data Direction Registers 

Address: 100011 Pori A 
101011 Port B 

000110 Port C (4 LSBs only) 
(ReadWrite) 


loT' o,; a, 1 p.~, oT 1 C, ! pTTc^I 


Q*ta CHittr non i t(5i 
O* OUTPUT 1JT 
I nlH PtlT fir? 


Spaded I/O Control Registers 

Addresses 100100 Port A 
101100 Port B 

000111 Port C (4 LSBb only) 
(Read/Write) 

I Dt ^ 


SPECIAL WniTVCMlTFUT |»| 
e - W5AHA1 JvHFUT OR OUTPUT 
I -OUTPUT WITH 3KA11+ on 

WP+Jt wrfh It CATCHER 


Ftgurfi 3 . Ell Path D*tlnHloo Register 


Port Data Register 

Addresses: 001101 Port A 
001110 Pori B 
(Read/Write) 


Port C Data Register 

Address- 001111 
(Read/Write) 


fc.D. CK P/D, o, Dr n>r 



tnvflfTIM Of tU 

2*4*4 AftVAacC, -J 


Figure 4 . Port Data Reglrtern 


Pcrtifina Polarity Registers (FP) _ r — ^- —^-i 

Addresses: 100101 Pori A I* N 

101101 Pori B --"]-“ 

(Reed/Wrlte) 


Pattern Traneitlon Re-glst on (PT) 
Addresses: 100110 Port A 
101110 Port B _ 
(Resd/Wrlte) 


EES EIEES S3 


ran W PATTERN inEGlFlCATWM 
C3 0 A prTMAiHtDOFF 
fl l It ANT TRAIfVriON 

I 0 D ZERO 

II fl 1 C*£ 

1 t a CKME to itno THANSmON ft) 

1 1 1 lEttG-TO CINt TAANOTlOft iff 


Pattern Btiaik Registers (PM) 

Addressee: 100111 Port A 

ioim Pon b 

(Head/Write) 


jp^fl, a.'a.'p.'o, o. o.] 

- r • 


Figure 5, Pctlora CMUUUon Registerrs 


) 
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fUgUttn Countar/TLm»r Command omd Status Rtfgtrteris 

(Continued) Addresses: 001010 CounterTimer 1 

001011 Counter/Timer 2 
001100 Counter/Timer 3 
(Read/Part Sal Write) 


WTRflirW ifflKH UERviCf flrUfil 
WTZWflUPT (tiitLl ^E] - 

enraituFT Hhuitd m - 


uulv 

QjfeAK w 4 ml 


J 


CIMP rP 

srr ie 


MTEftKirFI 1 E**0* If ■*? 


■ tftiaat* cowhand srr rrcti 

<WARf CH*LT *£a£) AfTy**! Df 

- oati command err acii 


- ACAD COUHTtft CCWT«H, fWCO 
(HEAbArt <3*LY - 
cleaned iv iinijmn can lr&j 


Counter/Timer Mode Specification Eegiertor* 

Addresses: 011100 Counter,Timer 1 
011101 CounterTimer 2 
011110 CounterTimer 3 
{Reed/Wriie) 


oomtmuglb tm- 

BUT CYfit % «KK3 

erttflHAL gutput 
IHASLC (IOC 

ESTEhNAL COUNT 
ENABLE ctcn 

CfTERWAL TllO« B 
XMAJlU (ETC 


[r, ;jJ | nL o. >.|Q,rsrrsn 

~U 


J J 


QCTPVT WTt CTCLt 
tEUtn (dckj 


QCI’KU 

f t 
i e 

t t 


pulse outpijt 

BNE-SHOT OUTPUT 
SaUA*£'*iiVE OUTPUT 
DO HOI SPECIFY 


hFTltmotfi ENABLE «C fftE&l 
CfTlAN ju OATE ENABLE (EOC 


Counter/TLmo? Curreni Count Haylirters 

Addresses: 010000 CaunterTimer Tn MSB 
01000) CounterTimer l J s LSB 
010010 CounterTimer 2's MSB 
030011 CounterTimer 2'* LSB 
010100 CounterTimer 3 s MSB 
010101 CounterTimer 3's LSB 
{Read Only) 


EEE EEEH 53 


kfert 

HWPtCUiT 

sm 


least 

■UQfclFlCANT 

DVt£ 


Counter/Timer Tim* Constant R&gistsrs 

Addresses: 010110 CounterTimer l 's MSB 
010111 CounterTimer Ts LSB 
01IQOQ Counter/Timer 2 a MSB 
011001 CounterTimer 2'e LSB 
011010 CounterTimer 3 'b MSB 
011011 CounterTimer 3 'b LSB 
(Reed/W rile) 


| ir | °.! o, | o. | p, | Pi; t>,; o, | p: o, | a. 1 0j pj I cl, j o n | n. | 


LliXBT 

feOhlFICAHT 

ETT E 


Tlgvtm i. Counter/Timer Rcgtstan 
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Ini or rapt Vector Eegtaec Curreul Vector Regiffier 

(Continued) Addresses: 000030 Port A Address: Oil 111 

000013 Port B (Reed Only) 

000100 Counter/Timen , i ,,, 

(Read/Write) L°lJM d ^°* I >. B| I °»f 


| &, j P|! P. ; 0, | Oi ] 



i^rreftnuFT vtcrroa uu. 
OH KKImEST PfilOAnTT 
UtifcWtt JF 

if ho ihTERnurr pfH&cia 

ALL I’l OwmjT. 


monmr utcocto yilTo* «q&b_ 

? ^ ^ HUHSES OF HiartUT FWOVTY Wtt 

A HATCH 


ALL QTH(B HOPES: 

Ol D, th 

0*1 «F FWF ttO*MAL 

e t a e®»M 


1 

c 

t 

t 


onr j 
CTT 7 
CfT 1 


Figure F. Interrupt Vector Registers 


Register 


Main Control Regiftert 


Part A Specification Registers 

AddTMS 

Add res 

Register Kune 

Addies 

Hagister Nam* 

Summary 

oooooo 

Master Interrupt Control 

100000 

Port A i Mode Specification 

000001 

Mosier Configuration Control 

100001 

Port A s Handshake Specification 


000010 

Port A' 5 Interrupt Vector 

100010 

Port A's Data Path Polarity 


000011 

Port B'a Interrupt Vector 

100011 

Port Aa Data Direct ion 


000100 

Co unter/T Imer's Interrupi Vector 

100100 

Port A'b Special I/O Control 


000101 

Port Ci Date Path. Poiarity 

100)01 

Port A'p Pattern Polarity 


000110 

Port C r 3 Data Direction 

100110 

Port A'a Pattern Transition 


0Q0111 

Port C's Special I/O Control 

300111 

Port A'b Pattern Maalt 


Oftea Accrued Register* Perrt B SpeoiftocrUcti Regleti 


Address 

Begirt* r Name 

Address 

Register Name 

001000 

Pori As Command and Status 

101000 

Port B's Mode Specification 

001001 

Pori B's Command and Status 

101001 

For B's Handshake Specification 

001010 

Counier/Tuner l's Command and Status 

101010 

Port B's Data Path Polarity 

OOlOJi 

Counter/Timer Zs Command and Status 

lOiOil 

Port B's Data Direction 

001100 

Counter/Timer 3'a Command and Statue 

101100 

Port B's Special I/O Control 

ooi104 

Port A's Data 

10110) 

Port B's Pattern Polarity 

001110 

Port B'i Data 

loino 

Port B'a Pattern Transition 

oomi 

Port C's Data 

101133 

Port B'a Pattern Mask 


Couaiar/Tlm^r Hoisted Reglolers 



Addnwv 

Register Nam® 



otoooo 

Counts r/Timer Ts Current Count MSBo 



010001 

Counter/Timer ]‘s Current Count-LSBi 



010010 

Counler/Tur.er Zs Currant Count MSBa 



010031 

Counler/Timer 2a Current Count -LSBi 



010)00 

Counler/Timer 3 J s Current Count MSBe 



010 ID) 

Couni sr/Timer 3's Curreri! Count-LS &b 



010110 

Counter/Timer I s Time Constant MSBs 



0101i1 

Counler/Timer l J s Time Constant LSBi 



ouooo 

Counter/Tuner Zs Time Constant MSB* 



011001 

Counter/Timer 2‘s Time Constant’15 Bs 



011010 

CountenTsmer 3's Time Constant MSBs 



011011 

Countor/Timer 3 r s Time Constant-L5Bs 



omoo 

Countec/Tsmer I's Mode Specification 



oiiiQi 

Counter/Timer Zs Mode Specification 



oh no 

Counter/!imer 3's Mode Specification 



ouni 

Current Vector 
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APPENDIX F 
ASCC SPECIFICATION 


The Zilog 8531 ASCC chip contains 13 write registers in each 
channel that are programmed separately to configure each of 
the channels and 2 write registers shared by both channels. 


Register addressing is direct only for the data registers 
(ports 7DH and 7FH). In all other cases programming the write 
registers requires 2 write operations, and reading the read 
registers requires 1 write and 1 read. The first write is to 
WRO and contains 3 bits which point to the selected register. 
The second write is to the actual register selected or, if a 
read, the selected register is accessed and read. The pointer 
bits are automatically cleared after a read or write so that 
the pointer register (WRO or RRO) is accessed again. 


The ASCC contains 8 read 
status signals. 


registers 


which 


contain various 


P-1 



LEGISTEK RICTION 


WRITE FEGISTO flMTT ION 


RRO Transmit/Receive buffer status, &nd External 
status 

RR1 Special Receive Condition status, residua 
codes, error conditurns 

RR2 Modified (Channel 0 only) interrupt vector 
and Unmodified interrupt vector (Channel A 
only) 

RR3 Interrupt Pending bits (Channel A only) 


FIRS Receive buffer 


RR10 Miace1laneoua XMTR, RCVR statue para^stera 


WRU Commend Register, (Register Pointers, ZS510 
only), CRC initialization, resets for vari¬ 
ous modes 

WR1 Interrupt conditions, Wait/DMA request 
cont r ol 

lpfR2 Interrupt vector (access through either 

channel) 

WR3 Raceive/Control parameters, nurfber of bits 
per character» Rx CRC 

WR4 Transmit/Receive (niece 1 lancot® parameters 
and rnodes, clock rate, number of sync chsr- 
sctors, stop bits, parity 

WR5 Transmit parameters and controls, number of 
Tk bits par character, Tx CRC suable 

WR6 Sync character or SDLC address field (1st 
byte) 

WR7 Sync character or SDLC flag (2nd byte) 

WR8 Transmit buffer 

WR9 Hester interrupt control and reset (accessed 
through either channel), reset bits, control 
interrupt daisy chain 

WR1Q Miscellaneous transmitter/receiver control 
bits, P4R2I, NR2, EM encoding, CRC reset 

WR11 Clock mcds control, source of Rx and Tx 
clocks 


RR12 Lower byte of baud rate generator tin® VlfU2 Lower byte of baud rate generator time 

constant constant 

RR13 Upper byte of baud rate generator tiirts WR13 Upper byte of baud rats generator time 

c ona t an t c oris t ant 

WR14 Miscellaneous control bita: baud rate 

generator, Phase-Locked Loop control, auto 

echo, local loopback 

RR15 External/Status intoerupt control informs- WRT5 External/St atus interrupt control informa¬ 
tion; tion-control external conditions causing 

inter rupt a 


F-2 






IU<sd Rtglflvr D 


H»ad E*gisl 9 t 10 


| Pi ~ p/ 0 /a. 


13 


L± 


H> C»A*AC1t» AVAILABLE 
ZERO COliHT 

t. *urnn mm 

BCD 

CIS 

Tj UNDENNUNtlMi 
BREAK 'A ■ LIST 





□*) LOO* 

& 

0 

LDO* tf NLMHii 

a 

TWO CL &C*i Mit&ihO 
OWE ClOC* MlBHMO 


H*ad l 


H#ad R*ytat*r 12 


|p ' &, " ^ ti, D, D. D~ D 0 



Ft&ad R*gri*rt*r 2 

[&. & t 'p. Cj &! P-~0,~[ 



Hoad! Rtgiil»t 3 

[P^D, 0, &To7 P, P P.I 



D. O t B t ft, (1, Oj ft 


Lh: 


- Tq, 

■ TC, 

- TEL, 
TCt 

■ Tt, 


■LOWER »tT[ OF 
TIME CORSTAN7 


R*ad H*gi*t*r 13 


E 


■ft* ft, D, D, O3 D. 


3 


L± 


■ T C-j 

- TC 0 

TCw 

- TC U 


TMf CQRSliHT 


R«od R»gitt»r 15 


] Ot &, ^ pr&r qT d pT[ 



H*ad Rvgtfft«r SU Function* 


J 
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Writ© Registers. The SCC contains 13 write 
registers (14 counting WR8 r the transmit 
butler) in each channel. These write registers 
are programmed separately to configure the 
functional "personality' 1 ol the channels. In 
addition r there are two registers (WR2 and 


WR9) shared by the two channels that may be 
accessed through either of them, WR2 contains 
the interrupt vector for both channels, while 
WRS contains the interrupt control bits. 


Writ® Rfflgi&t®? 0 


[ P h . P* I P, D. pT]^TdT^] 



+ WtTH t»OfHT N 4 <JH C 0 MB 4 AMD 


Writs 3 


Dr D t D, C L D, D 3 D, ; D,, 


Lh 


iu 5 

91 < 7 En&CHAfflACTEA 
H± ti QITSVCHftHACTES 
Ri t ftlTS/CfcAFLACTES 


R:-; ENABLE 

SYHC CHARACTER 4.0.' 0 INKlOlt 
ADCKE5£ SEARCH HKJM |SCHC> 
Ri CRC EWASLE 
EMTEfl HUNT MOPE 
AUTO EHASL.ES 


Write Register £ 



Write 1 


0^ D. ‘ 0} 


o e 

0 F 

TTT 


'dT’oToTI 

EXT IWT ENABLE 
7- 17JT ENABLE 

PARITY IS SPECIAL COfcUTiGfl 
Ap LFMT DISABLE 

Hf INT ON flftST CHAMt7£ft OR C0 nWT|O*I 

|*T ON ALL 411 ChAHACTEJU OR SPECIAL CONDITION 
Rp IRT OH SPECIAL CONDtTFQH OML Y 



WArrfDKA RSOUEST On CE.CEI V EA'KAJVififl'f 
WAl TfDMA REQUEST F^WCTHW 
WASTfPMA REQUEST ENABLE 





Writs 2 


Wtf t© R*gifit«r B 


[pTjjT~a t " ‘ u, 1 r D7o7T7j 




' 

Li::;] 

-- ■ V f 

- Vl [ WTEfflflUPT 

. y. ? VECTOR 

L—~~-v* 

- --- w 


[d. d/d, d 4 DjVp ' i .?u D ^' 



SYNC T 

SfNCo 

SYNCj 

srwc., 

SYRCi 

£YNC Z 

SYNC, 

RYMC* 

uoNO&YNC, a srr* 

SYI*Cf 

SVNCs 

STNCfi 

3YNC„ 

SYNCi 

SYkC z 

3VHC, 

tr«c* 

HO^OSYMC, 6 BrT* 

flY*C T 

SYNC* 

SYNCa 

SYhJC* 

SYP+Ci 

3YWC Z 

3YWC, 

&VMQ] 

3IYTNC 10 fi1T3 

SynCj 

BYNCl 

SYNC, 

ayhic. 

1 

1 

1 

7 

BI&YhC ri 3 ITS 

p'lCTlf 

ADR* 

ADR a 

Ail ft. 

AD^a 

ADA] 

AM| 

Ann* 

EOlC 

adat 

ADtta 

APSir, 

ADflc 

n 

■ 

i 

* 

BPLC 


4ADD?lE1L4i RAIflCLffi 


R^5jlst®r 3h Functions 
































































































































































Writ# Register 7 


B. D, B, B 0 t ] 


tYhCr 

WHZ-, 

EVMC>,> 

D 


IfNCl 

Uf*Cj 

tVHCst 

i 


r 

**NCl 

ItNC.j 
St INC., 

t 


r 

iVHCj 

KVNC^ 

1 


n 

SVliCi 

S'rhC, 

svnc,, 

StNCf 


I*WCl 

*VNC c 

SrNC.B 

IVNCt 


tr*C* 

i 

tVHCi 

true, 

1 


»TI*C* 

* 

trHCi 

true, 

0 


HChCStm: • BIT! 

HOmOS* nr t sns 
BrSlTKC H Bit* 
piSlrhC. *2 BITS 
JCVC 


, Writ* Register 9 


Writ* Register 12 


| 0 P. P- ^ D~ V D p"| 



VH 

MV 

OLC 

*»ir 

SlUtrS »ltGM^TIIgl tOW 


0 



NO AE5| T 
CHANNEL RESET e 
CNmhMCL Hitt i 
fQ*CE HARDWARE SESET 


[o r., 0, 0j V 0, 0 ""p 1 



Write Register 13 


Writ* Register 10 


[P 0. o- D, o' LJ 0^U~' lr p,"| 



Write Register II 

]d a. p- P, D P. D tT| 



*T*C *TAl.‘NO VIAL 


[□■ D t !>■ 0. 0.. 0. 0 !> | 



Write Register 14 


\* o7~p~~i. b, "p~^T'^7| 




BA GEHE*a»Oa EHJiBLf 
•in. GENERATOR SOURCE 

D f PL. fl E DU E&1 FUKCTJOH 

AUtO ECHO 


LOCAL lQO*B*C" 


Ktn(.L C.OMUANG 
ENTEB search MODE 
AF6£T tfliSINO Cl DC V. 
pi !>A BLr QPLL 

Set SCURCC « b* ofneraigr 

set SOURCS * StflC 
BfT (U HODE 
SET NR73 MOOE 


Write Register 15 

fo, *■* ~p-~ _~p,~p. p 1 b'~] 


l± 


7ERO COUNT 


- OCD IE 

■ SthOkuNF it 

- CTS tE 

- ti U*fDEARGNlft>M IE 

- gnEAK>AU0Is t it 


Writ# Reglitar Bit runciiaaa fConlmued) 
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APPENDIX G 

PAL16L8 SPECIFICATION 


028 (DECODE}: 

/MREQ /IORQ /RD /WR BUSAK IEO BOOT /RFSH MASTER GND 

/INTA /GORAM PA16 /10 /BRFSH /MATCH /RAMENB /PROMENB /RDOFF VCC 

IF(VCC)/RAMEKB = /BOOT*MASTER*MATCH*PA16+/BOOT*/MASTER*PA16+ 
/BOOT*/MASTER*BUSAK*MATCH 

IF(VCC)/PROMENB = B00T+MASTER*/BUSAK*MATCH*/PA16+ 

/MASTER*/BUSAK*/PA16 

IF(VCC)/RDOFF = /BOOT*MASTER*MREQ*/MATCH*RD+ 
/B00T*MASTER*I0RQ*RD*/I0 
+/BOOT*IEO*INTA*IORQ*KASTER 

IF(VCC)/GORAM = RAMENB*MREQ*RD+RAMENB*MREQ*WR+ 

RFSH*MREQ+BRFSH 


U59 (SLAVE): 

/ADSB /HOLD MATCH /DODSB /CEN MEMR SLVRQ DBIN BUSAK GND 
MEMW /BUSRQ /RDOFF MASTER /BUSENB /DIEN /DOEN /AEN /BRFSH VCC 

) 

IF(VCC)/BRFSH = MASTER*/MATCH*MEMR*DBIN*BUSAK 
IF(VCC)/BUS ENB = /CEN *MASTER+MATCH */MASTER*A EN 
IF(VCC)/BUSRQ = MASTER*HOLD+MASTER*BUSAK*ADSB+/MASTER*SLVRQ 
IF(VCC)/AEN = MASTER*/ADSB+BUSAK 

IF(VCC)/DOEN = MAS TER*/DODSB*/BUSAK+BUSAK*MATCH *MEMW 
IF(VCC)/DIEN = MASTER*RDOFF*/BUSAK+BUSAK*MATCH*MEMR *DBIN 


) 
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APPENDIX H 
PORT ASSIGNMENTS 


:t (Hex) 

Signal Name 

Function 

70 

SASI* 

SASI/Parallei port- 

71 

MAPPER* 

Memory mapper 

72 

ATTEN* 

Attention bit 
processor (used to 
interrupt to master 

73-77 

Not Connected 

Not used 

7 8-7 B 

CIOEN* 

CIO (8536) enable 

78 

Port C 


79 

Port B 


7A 

Por t A 


7B 

Control 


7C-7F 

SCCEN 

Serial chip enable 


Channel 

Function 

7C 

B 

Control 

7D 

B 

Data 

7E 

A 

Control 

7F 

A 

Data 


for slave 


) 
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APPENDIX I 

PARALLEL INTERFACES: SASl/CENTRONICS 


SINGLE-ENDED SASI/SCSI COMPATIBLE INTERFACE CONNECTOR J4 
NOTES: 

All odd pins shall be connected to ground 
True on SASI = Signal Assertion = 0.0 VDC to 0.5 VDC 
False on SASI =2.0 VDC to 5.25 VDC 

Parity not used 

To enable the data port for output (port 70), port 7A 
bit 5 must be high 


Signal 

J4 Pin 
Number 

Port 

Number 

Bit 

Number 

DB0 

2 

70 

0 

DBl 

4 

70 

1 

DB2 

6 

70 

2 

DB3 

8 

70 

3 

DB4 

10 

70 

4 

DB5 

12 

70 

5 

DB6 

14 

70 

6 

DB7 

16 

70 

7 

BSY 

36 

7A 

1(1) 

ACK 

38 

(2) 


RST 

40 

7A 

0(3) 

MSG 

42 

7A 

2 

SEL 

44 

7A 

7 

C/D* 

46 

7A 

3 

REQ 

48 

7A 

4 

I/O* 

50 

7A 

5 


(1) Port 7A bit 6 is an enable for this line and must be high 

(2) An I/O instruction to port 70 pulses this line 

(3) Used in conjunction with port 78 bit 0 (see schematic 
sheet 4) 
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SASI TO CENTRONICS INTERCONNECT 

NOTE: This table shows the pinouts for connecting a 

Centronics parallel port to the SBC-300 SASI 
port (J4). The pinouts are from J4 (50 pin) 
to a 25 pin 'D* connector. A second cable 
contains a mating 25 pin '0' connector and the 
34 pin Centronics connector. This cable is 
designed to be a 26 conductor flat ribbon to 
minimize the construction. 


SASI 

Signal 

J4 Pin 
Number 

25 Pin 'D' 
Connector 

Centronics 

Signal 

(34 Pin) 
Pin 

DBO 

2 

2 

DATA 1 

2 

DB1 

4 

3 

DATA 2 

3 

DB2 

6 

4 

DATA 3 

4 

DB3 

8 

5 

DATA 4 

5 

DB4 

IOC- 

->6<- 

->DATA 5 

6 

DBS 

12 

7 

DATA 6 

7 

DB6 

14 

8 

DATA 7 

8 

DB7 

16 

9 

DATA 8 

9 

MSG 

42 

11 

BUSY 

11 

SEL 

44 

1 

STROBE* 

1 

GROUND 

Any Odd Pin 14 

GROUND 

19 


) 
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APPENDIX 3 
MONITOR LOCATIONS 
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CP/If RfttC ASSDl J.l #001 SBC *300 VERSION Df HONlTOfi V 2 . 0 “VF 1 * 9 / 30/83 


CFOO = 


r ---—■ ~~--——- 

title 'SBl- 300 Vermn of Hector *2.CHEW 9/30/83' 


t 

S 


I 


! 1/26/S3 

initial version 

din 

f*»*ond 

A 

! 5/30/63 

initial release 


*1.0 

t 

t 4/15/63 

fix sr> tist oftiiiiation 


vl.l 

4 

*, 7/13/83 

fix raritr» vi'Si stepi l cio port c 

tfj 

*1.2 

ft 

A 

: 6/03/83 

first version for vf* board 

tfj 

- *0.0 

9 

4 

; e/19/83 

added todes for foraat routines 

dkb 

*0.1 

ft 

; 9/09/B3 

fix for double density disks boot 

rib 

*0.3 

4 

; 9/11/83 

acre fixes for dual-density booting 

m 

*0.4 

4 

; 9/21/83 

added aim-boot» tinme boot 

ebd 

*0.5 

4 

! 9/24/83 

t 

Added vf2 disk routines 


®ba 

v0.6 

A 

1 

9/30/83 

Fixed boot 

tfj 


w 

* 

9/30/83 

Released as 2.0 


tfj 

*2.0 

- doii 

't forget to update titles sisnon and version 

(fete - 

IT 

# 

HHH-HUHUiHUHHn-HHHUiiiUlHnnmnil 

HfH 

f ittiimtn 

i+H 


4 


# 


run*: 4 

present restrictions are- 4 
run* lust be 4 we boundary * 
we Qffh is reserved for tabies, parts 4 




rvna emi OdfO&h * Address to ers monitor 










CP/B MX ftSSDl 1.1 #002 S8C30C WJtSIW OF HOITOft V2.0-VFW 9/30/63 


t srstea equates 

; 


t 

« 




> ■iscellaneous 

; 

eewtes • 

* 


* 

* 

Tim 


oooo = 

* 

t 

tor enu 

OOOGh 

s toe of ra* 

0000 = 

rbase eeu 

000Oti 

: start of ru 

DFOO = 

asrsr enc 

runs 

i default user stack belou *onitor 

0060 = 

Ktr» 

• 

V 

wu 

128 ! bytes eer sector 

BOCK) « 

• 

1 

vdbtconf 


1000*00004-»0040000b 

4000 = 

serlcenf 

• 

1 

u 

OlOHOOCrOSOOOOSOOOOb 

0040 = 

• 

t 

activeJvctrs 

mu 

010040000b 


tit Msk for utiich vectored interreuts 
are enabled. ( viO -> 17. vil -> 06. etc. ) 
onlr eberr (paritr! enabled 


if »hz4 


0000 = 

■bztconf 


OQOOtOOMKOOOOiOOQQb 

; bits 1.0 of ccnflvctr denote ceu clock seeed 

8000 = 

initdlar 

MU 

06000b ! delat for ststea to stabilize after cio init 

0400 = 

cod 1 at 

else 
if *hz6 

eau 400b ! deter for init console service 


■bzSconf 

W(J 

QOOOfOOOOSOQOOlOOOlb 

; (bit 1 reserved for 8 thz) 


initdlar 
codlit 

mu 

OcOOOb 

eau 600b 


endif 

endif 


4000 = confSinit wu serlconf or ihz4conf 

; initial vector is ser con and efcatever dock 





CP/n ffttC ftSSEM M #003 sec-300 O$I0h OF MONITOR V2.CKFW 9/30/63 


; « 

{ hk OOOf: equates • 

; * 

I ■llil llll I I IIJlIll I 1 Ji 1 4 1 I I 1111111 ■ I ■ * j 1 1 t Jl I ■ I M I I 

i ftli*TTnTi i ii i u i iniii nil in it f n f f f v 111 k i ■ 


ooec 

0060 


cld*stk nu rbase+80h i cold boot stack 
cold MU fbasf+eoti ■ cold start address 


Offh equates 


* 

0 

0 


* j iiiiii i iiiii t B n n 111 ■ m mjjxt ii jL imj ijxm 
fit 1 f 1 TT ¥ If lUf I II m ¥ nil ITTI Till If ft ftTiTTiTTiTf 


FOO = 

SYSP49 

* 

wu 

OffOOh 

i ease Offh rtserved for •unitor ind os's 

FF0C = 

t 

STS*info 

WU 

STSN9 ♦ OOh 

i 6 tries for srste* information 

FFOO = 

•ontadr 


MU srstinfo + 0 

FF02 - 

confJvctr 


SYS*info + 2 


FF02 = 

confflo 


mu conflvctr ♦ 0 

FF03 = 

conf*hi 


mu cenflvctr ♦ 1 

FFM = 

•ontver 


mu Sts* info + 4 


* 

1 

; 

ivt MU 


Mes STsinfo(5 thru 7J are rfu 

FFOO = 

SYSP49 

; bast past ru location of interrupt vectors 

FF0S = 

ivtciot 

mu 

ivt + 08h 

I offset to cio counter/tiwers isrv's 

FF10 = 

ivtciot 

tn u 

ivt + lOh 

i offset to cio eort b isrv's 

FF20 = 

ivtcioa 


ivt + 20b 

; offset to cio port a isrv's 

F30 = 

ivtsee 

m 

MU 

ivt ♦ 30b 

* offset to see isrv's 

mo = 

f 

visr7 mu 

ivtciob + OOh 


FF12 = 

visrfc mu 

ivtciot + 02h 


F14 = 

visrS mu 

ivtciob + 04h 


FF16 = 

visrd mu 

ivtciob ♦ 06h 


FF18 = 

visr3 mu 

ivtciob o 08r. 


FFlfl = 

visr2 mu 

ivtciob + Oati 


FF1C = 

visrl mu 

ivtciob ♦ Och 


FIE = 

visrO mu 

• 

V 

ivtciob + Oth 


F40 = 

• 

1 

WtIspc 


STseas + 40h 

; space for variables 


- rfu 



t - twelve Mes 

* 

- 

next used bv disk routines, loaders 

F40 = 

taddr mu 

wr*spc-K> 

t 

transfer address 

F42 * 

writ mu 

taddr 

*2 

• 

t 

Mr unit Me 

F44 = 

trk mu 

•nit 

♦2 

* 

1 

track 

F46 = 

setr mu 

trk 

♦2 

• 

1 

sector 

F48 = 

arec mu 

setr 

*2 

a 

V 

# of sectors 

F4A * 

•ohds mu 
; 

arte 

*2 

a 

» 

for winch 

F4C = 

; 

Imps mu 

•ohds 

*2 

* 

1 

rest of varibles are short terws 


- rfu 
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; - eisht 

brtes - 

“ 

next Four used br vod 

FF4C = 

»crl mu 

t**PS *0 



FT4E * 

icr3 mu 

scrl *2 



FF50 = 

first Mu 

»cp3 +2 



FF52 = 

liit MU 

• 

First +2 




t 

■ 

t 


- 

aiscellaneous disk teweoraries 


i * seventeen brtes - 


thev can share with read vars 


■ 

i 

■ah erstat used br VFWJJ 

FF4C s 

er*ask 

Mu te*ps 

40 

; error task 

FT4D = 

•rstat 

mu erwask +1 

i error status 

FF4E = 

idsv MU 

erstit +1 

• 

) 

4 brtes 

FF4F - 

•ide mu 

idsv el 

# 

f 

id ssde brte 

FF52 * 

C*dSV MU 

idsv *4 

* 

1 

coated save 

FF53 = 

spsv esu 

eedsv 4j 

■ 

f 

sr save (2 brtes! 

FF55 = 

te» p I eou 

SfSV 42 

■ 

7 

1 brte tfMoranr res 

FF56 = 

te*P2 MU 

teipl 4j 

m 

» 

2 brte teeeorarr res 

FF5S = 

ixsav mu 

te»p2 42 

• 

1 

ix store buffer 

FF5A = 

unitcfc 

MU IXSiV 

+2 

i old unit brte 

Fra = 

PSffk MU 

vnitck +1 

* 

l 

obr of reseeks 

FF5C = 

rtrr mu 

rseek 41 

• 

t 

obr of rtrrs 



i - 2 brtes - 

- mxi t*o used for paritr err, interrupts 

FF5D = 

ivn mu 

rtrr 41 

i location for vectored interrupt flas 

Fra = 

par Hoc 

mu ivn 

4l ; flas to note if parity err location is fcnoun 

Fra = 

» 

axtlloc 

mu parlloc+1 » next available location 


; 


tut patch out for intrruPt stack 

FF7E = 

t 

savdise 

mu Off7eh 

; save ip durins interrupt handling 

FF7E = 

iettstk 

• 

f 

mu savtisF .* stack for interrupts 

FFCO = 

• 

* 

sMd mu 

tor-40h 


FFCO = 

i 

•OSSfl 

* 

mu sead 

; op srs stack pointer 

FFCO = 

« 

sbpk mu 

srad 

; software bf flas 

FFC1 = 

bPCOd MU 

sead+1 

; software be user code 

FC4 = 

bploc MU 

spad*4 

; software be location 

FFC4 = 

lore mu 

SPid+f> 

i print format Flas 

FFC7 = 

•rent mu 

SPade7 


FFC8 = 

exchr esu 

sead+8 


FC9 = 

count mu 

SP*d+9 


0006 = 

flas mu 

10 

; dewd flas spad+10 

fFDO = 

errs Mu 

SPad+lOh 


FFDO = 

err 3 mu 

•rrs 


FFD2 = 

*er2 mu 

wrrs«2 


FFW = 

•er3 Mu 

IPTlM 


FFD6 «= 

#rr4 mu 

•prsef, 


FFB8 = 

#pr5 mu 

opts+8 


FFDfi = 

wpt6 mu 

•prs+IO 


FFDC <= 

OPT 7 MU 

•ers+12 


FFDf = 

*pt8 mu 

•pts+14 
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FFEO = 

•pr? 

MU * 

•PTI+lfe 

FFE2 * 

•prlO «u 
* 

•pri+16 

0000 = 

t 

acssp 

mu 

tor 

FFFt = 

■pc 

mu 

»oiSP-2 

FFFC = 

aaf 

mu 

•ossrH 

FFFfi = 

yir 

mu 

•osjp-6 

FFF6 = 

■be 

mu 

•ossp-S 

FFF6 = 

■dt 

mu 

•ossr-10 

FFF4 = 

■M 

MU 

■ossp-12 

FFF2 = 

wfp 

Mu 

•ossp-14 

FFFO = 

ybcp 

mu 

•cssp-16 

FFtE * 

uder 

MU 

•oiSP-18 

FFEC = 

yhlf 

MU 

•ossp-20 

FFEA = 

nix 

MU 

•ossp-22 

FFEB = 

uir 

MU 

•ossp-24 

FFEt = 

UIP 

MU 

•ossp-26 

FFE4 = 

tusr 

■ 

MU 

■oiSP-26 

FFFD = 

1 

W 

MU 

wf*l 

FFFC = 

uf 

MU 

tuf 

FFFB = 

ui 

MU 

«ir+l 

FFFfi = 

wif 

MU 

tir 

FFF9 = 

ub 

MU 

■bc+1 

FFF8 = 

trc 

MU 

etc 

FFF7 = 

yd 

MU 

«d«+l 

FFF6 = 

h 

MU 

tide 

FFF5 * 

■h 

MU 

tthl+1 

FFF4 = 

ul 

MU 

■hi 

FFF3 = 

ttp 

MU 

«fp+l 

FFF2 = 

»fp 

MU 

Mfp 

FFF1 = 

■bp 

MU 

■fee Ml 

FFFO = 

■CP 

MU 

■feCP 

FFEF = 

■dp 

MU 

«d*P+l 

FFH = 

HP 

MU 

*d«p 

FFED = 

■hp 

MU 

«h1r+l 

FFEC = 

■tp 

MU 

■hip 


I 


> ftP SYS SP 

t user resist*? *av* area 


i/o port definitions* commands* & masks # 



9 

t 

■ 111 M m M ilJi i 




f 





11 ■ 1 

1 1 i'll! » ~w WITH If * V 11 Will 

0001 * 

V 

vdbd MU 

1 


9 

f 

rib data port 

0000 c 

vdbs MU 

0 


• 

t 

vdb status port 

0070 * 

Mild MU 

70h 


* 

t 

tasi data Pert 

0071 * 

marker 


71fe 


I metor* mapper Port 

0072 = 

■ttfth MU 

72h 


? 

host attention port 

0078 * 

cioc MU 

78h 


• 

t 

cio data port c 

0079 « 

dob MU 

7Vti 


• 

1 

CIO data port b 

007fl * 

cioi MU 

7ih 


• 

• 

cio data port a 

O07B «= 

cioctl 

*^u 

7bfe 


t cift control port 

007C * 

ICCbC MU 

7ch 


I 

see channel b control 

007D * 

ftCCbd MU 

71b 


* 

♦ 

ice channel b data 



ep/B Rrwc assem hi »06 
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O07E = sccac mu 7«h 

007F = scced mu 7th 

; 

0002 = vrxask mu 

COM = vtxask MU 

0001 = srxasl Mu 

OOW = stxask Mu 

* 

t 

0009 = CJtlb MU 

0020 = rstScsrlb Mu 

OOftJ = jusSmiask mu 

• 
f 

■ 
t 

? vetstfum ii 

» ports usee hr disk controller 


» 


0060 * 

deorts 

mu 60h 


0060 = 

rset enu 

deorts+0 ; 

controller reset addr 

0063 = 

select 

mu drorts+3 

! drive select port 

0064 = 

cwd Mu 

deorts+4 i 

coawand port 

0064 = 

Status2 

Mu deorts+4 

i status port 

0065 = 

track enu 

dPorts+5 i 

track port 

0066 = 

sector2 

enu deorts+6 

5 sector port 

0067 = 

data mu 

dwrts+7 * 

data port 


{ 


disk controller coaaand codes 


ooco = 

1 

r da cad 

wy 

OcOh 

1 read address cad 

0083 = 

rd2cad 


88b 

; read sector cad 

OMB = 

wr2cad 

enu 

Oa&h 

! write sector cad 

00f4 = 

wrtcad 

tn u 

0f4f, 

; write track cad 


» see channel i control 
; sec channel s data 

2 ; vdb rx task 

4 ; vdt tx aast 

1 ! sec rx Msk 

4 ; see U aask 

09h ; cad/status cio port b 

ooiosoooob 

lOlOSOOuOt 


; disk error status bits (erstat) 

• bit 7 - drive not ready 

! bit 6 - write protected 

; bit 5 - track seek error 

i bit 4 - sector sot found 

; bit 3 - ere error 

t bit 2 - data tost 

; bit I - dm bit 

t bit 0 - write deleted sector read 

; feh - controller bans up 

! Ofh - invalid track error 

t 
t 

S tERSAFLOPPV HItD€STER III 


t 

t 


0050 * 

vfwbas 

mu 50ti 

; base of vfu ports 

0050 = 

buffer 

Mu vfwbas+0 

J sector buffer 

0051 = 

fla»s enu 

vfwbas+l ; 

error flass 

*.0051 = 

wpert mu 

vfwbas+l t 

wrt prec crl 

0052 = 

scount 

Mu vfwbas+2 

! sector count 
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0053 = 

tor 

mu vfwbas+3 

00^ = 

rrll Mu 

vf*bas+4 ; 

0055 = 

erth mu 

vf*bas+5 ; 

0056 = 

*dh MU 

vfwtas+6 * 

0057 = 

Status 

mu vfwbas+7 

0057 = 

cosaand 

mu vfwbas+7 

0058 = 

teal mu 

vfwbas+8 ; 

005? = 

teai mu 

vf*bas+9 T 

005A = 

tear; mu 

vf*bas + 10 ! 

0056 = 

control 

mu vfwbas+11 


control fort tit tests 


0001 = 

bisf 

MU 

1 


* 

* 

0002 = 

hd3 

MU 

2 


* 

t 

OOM = 

sden 

MU 

4 


* 

0008 = 

■nede 

MU 

8 


* 

1 

OClO = 

dread mu 

iOh 


m 

1 

0020 = 

dnaetib 

MU 

20b 


OMO = 

fee 

MU 

40h 


• 

f 

oceo = 

bank 

* 

f 

MU 

80b 


* 

1 


• 

• 

m 

status 

pert bit nasks 


0031 = 

f 

frr 

MU 

1 


• 

T 

0002 = 

ir-s 

MU 

2 


! 

aw = 

cor 

MU 

4 


* 

« 

0008 = 

4rn 

MU 

8 


* 

s 

0010 = 

sc b 

MU 

IOh 


* 

p 

0020 = 

vf 

MU 

20b 


r 

f 

0040 = 

rdt 

MU 

40b 


• 

P 

0030 = 

hi T 

( 

MU 

sot, 


• 

P 


« 

t 

• 

t 

• 

* 

vf* covaands 




0010 = restore wu 10ti 


if tea 
l 

rdcnd mu 28b 1 

* 

§ 

else ; not tea 
i 


0020 = 

rdcftd mu 
t 

fhdif 

t 

vrevd mu 

20h 


m 

1 


{ pet tea 


0030 = 

30h 


# 

1 

0050 = 

fvcid MU 

50b 


m 

1 

0051 * 

sdficvd 

MU 

51h 


0070 = 

Sffkcad 

MU 

70h 



i 


! sector nunter 
cylinder (lower brte) 
cylinder (upper brte) 
size/duve/heid select 
! vf» status 
! vf* contend port 
dna address fort (lead 
dna address fort (nidi 
dte address fort (hishl 
; tea/floppr control 


8* floppy 

bit3 of winch head select 
single density 

notor node : 1= 1 sec delay for notor start 
disk read 

i dna enable 

not chip select enable - should be 0 
select upper half tf not J n.u. 


error bit 
interrupt rwst bit 
corrected read bit 
data request bit 
seek cotplete bit 
write fault/not bit 
drive readr bit 
vf* busy bit 


; heads to trkOO 


read sector 


read sector 


•rite lector 
fornat contend 

> forte* connand for single density 

; seek contend 







OVM RTWC ASSEH M 


•008 
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; 

ru3O0 t*u 01 ; dish brte> onboard r&s «ddr«t& 010000 
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DFOC 


IF00+I862 

OF02 20 

OF03 C360E1 
DFOi C32CE9 
BF05 C322E9 
DFOC C327E? 
BFOf C327E9 
DF12 C327E9 
IF 15 C322E9 
DFIS C37EEE 
DF18 C35AEC 
BF1E C35FEC 
DF21 C364EC- 
BF24 C369EC 
DF27 C352EE 
CF2A C3KEE 

BF2D C36EEC 
DF30 C37DEC 
BF33 C34EB 


' 0020 = 


H HW HWHHHHfHH IlHl I limmimiUlll l ll ll ll l 

s * 

! kefir executable cede * 

: • 

■ Jgillllltllllllitti Hi I m m i n t n « * m . . . . > tJ ■ »> ■«.*«> 
i tit* i ■ i *Trti mTTttmrmitti^tttTitTTtTTTrtTtirrrTTTH 


era run* 

*11 code »ust be ease zero executable until init2 ent 


■ * MM. t 1 J a Ml m j- J J, J J! M 1 J J fill M M M. * ». ± ■ f ■ M 1 t 1 ■**-■-■■■ A. Jt 

l lifTTin i mu hi min n ttf in tt w ttTT 11 vii iivivt 

; * 

! basic linUaes into *onitor * 

* ( ce/i c writable ) « 

; • 

■ * w w * tt ■! a ■ t mm t _i j^jttiUnUjjtinii . » i > ■ m * a ■ ■ m - 
| nm XT TTlTTlTT» Tl I III 11 II 1 MITII I I I'TT llftllflll 

* 

* 

•onlstrt: 

j#?* iftit i 0 wnitor cold boot 


l 


ytr$brU 

m 

4b 

verlinfo I version m*ber brte 

1 

**strt: 

imp 

rentnr ; 1 »onitor ne-entnr 

cn: 

W 

con*t 

! 2 console status 

c if* 

JftF 

corun 

1 3 read console 

tot* 

JiP 

conoat 

; 4 -rite console 



conout 

; 5 list 


j» P 

tenout 

; 6 wn 


imp 

conn 

; 7 

h2'* 

imp 

ItCfrf 

t e 


J1P 

seldsk 

; 5 


imp 

Sfttrk 

J 10 


imp 

set sec 

; ll 


imp 

sttdta 

t 12 

r2: 

imp 

r«d 

; 13 

©2: 

■ 

imp 

irite 

; 14 

1 

12; 

imp 

leader 

: 15 

»2: 

imp 

**v*r 

t 16 


imp rttioonf * 17 

I 


; 

; WHfHWtf HfmillimH H HHmHUHttt l 


1 * 

* 11trior, uid v#m&n/ 4 itf * 

l t 

;w u *< im mil i n m - miii i ii ii* mu i ii ii i i i* 

I 

1 

vertinfo tnu 20h 

; »®nitor vtr*ion 2-0 










cp/n rhac ftssai u 

If 36 OAOI634453 db 

0 

EF5A X7933X38 db 

* 

t 

IF fNZ4 

* 

t 

IfbC 2E344B2D db 
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) 

Qlft.Wh, 'SDSYSTEHS SBC-300 fCMITOR «2.0'.Oih,Odt.,OOH 
'093083 

'-4ft-' 


ELSE ? WZ6 

I 

db '-6ft-' 

t 

EKD1F } fUZt 


A 
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W99+W3 


BF9B 213500 

■F9E+DD21 
DfftWl200 
OOA2 = 


J. ji a to m HJfc lJli i ill *| I M--1 1J. 1 J -J 1 M , A llj J 1 1 ll f t ■ ■ *u ■ A ff k I 

V t f 1 t h f-rirrT-t mil 11 fi ir^ m ttt nti j * till vv otitttt 

• 

•titer here after reset • 

s 


init: 


DFM F3 

di 

4 

< 

if net br reset 

*6$ 31C0FF 

Ixi 

sp.»ossp 1 i 

• 

t 

initiatiie stack Pointer 
initialize oe» tapper 

TF6£ 216001 

CF6B+DB21 

BF6C*7100 

DF6F+J86D 

Ixi 

Ixix 

4WFT 

• 

It. mpS init - run* 
•arlretQ 

inittorr 


0071 = 

■ 

•iFiretO 

mu f - runt 


DF71 DE7B 

in 

cjoctl ; 

reset cio 

EF73 tf 

xra 

* 


DF74 D37? 

tut 

cioctl » 

•rt ptr or clr rst 

DF7t 0E7B 

in 

cioctl ! 

* 

t 

state 0 

no* do basic cio init 

DF78 21C001 

Ixi 

fctciotat - runs 


DF7B 0617 

mvi 

b.cicnfc i 

i of brtes 

DF7D C£7& 

mi 

c.cioctl ; 

cio control port 

DFTF+tBES 

outir 

* 

* 

i 

control brtes to cio 

DF 61 nooeo 

t 

Ixi 

lnjtdO: 

d.initdliY * 

delar for srstea to stabilize after cio suit 

DF&4 IB 

dcx 

d 


DF8S 7A 

*OV 

mi 


BFfit 83 

BF87+20FB 

tra 

jrni 

• 

V 

m 

f 

iiritdQ 

now init see 

BF89 21D701 

Ixi 

&*SCCtit> - rUFii 

1 of brtes 

CF8C 0610 

mi 

fei sccnb r 

BF8E 0E7E 

mi 

CtSCCiC t 

see channel a cantrol 

r?0+S)B3 

tiftir 

# 

i 

control brtes to see a 

TFT/ 21D701 

Ixi 

bi scctai - mm 


vn 06io 

mi 

k.stcnb 


DF97 0E7C 

mi 

CtSCCbC 1 

sec channel b control 


mitir 

• 

t 

control brtes to see b 


print sitnon *ss 
Ixi bisiononioss - 1 - runt 

lxix s»*ret 


iret 


MU 


* " MM 
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EFA2 23 

in* 

h 

DFA5 7E 

iov 


DFA4 87 

•ri 

• 

DFA5 C24B01 

ini 

* • 9 

* 
t 

iuititpr: 

•utlchar 

(FIE 0E7i 

»vi 

Clipper 

BFEO 58 ■ 


d.B 

SFE1 23 

inx 

h 

EFIi 7E 

mtil: 

BOV 1 

DFE3 23 

inx 

h 

BFE4 44 

*ov 

biB 

DFE3 23 

inx 

h 

BFE6+Q79 

tirtp 

* 

IFE8 15 

dcr 

6 

JFE9+20T7 

irnz 

ini tel 


weix 


DFEB+DDE9 

m 

V 

• m m 

m 

t 

•utichar 


E04B D3C1 

•ut 

vdbd 

E04D D37D 

Mt 

; 

sccbd 

E04F 110004 

Ixi 

dlav: 

d.codlar 

E052 IB 

dex 

d 

E055 7A 

*ov 

«.d 

E054 S3 

•ra 

e 


arnz 

4 11Y 


EC5y2orr 

6057+KE9 


«>* 


i enter with hi => iip title 

! lower data for weeper 
t upper data/lddress 

* write: to iapper 

• dec word count 


! output accua to both possible consoles 


t delay - no status available vet 


ecix 


; iuar back br ix 
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mm rt upper - initialization data 
0000-3fff : onboard proa 
4000-7fff : onboard ru 
6UX“-ffff ! onboard ru loo/hi 


■appjniti 


E06D 10 

4b 

16 

E06E F0FFE1FFD 

4m 

not 0+0COh,net OeOOlh.not 0d002h,not 0c003h 

E076 EB4FEA5FE9 

4e 

not Ob014h,not 0a015h.net 090161,,not 06017n 

E07E ff6FEE9FED 

4* 

not 0701 Oh,not 0601 lh,not 050121,,not 040131, 

E066 EBCFEADFE9 

• 

4a 

not 030141,,not 02015h.net 010161,.not 000171, 

MPlhish: 

. * 

E 06 E oe 

4b 

8 

E08F E76FEb9FE5 

4a 

not 070181,.not 060191,,net 0501ah.net MOlbh 

E097 E3CFE2DFEI 

4m 

not 0301 ch,not 0201 dl,,not 0101 el,,not OOOlfh 


* j j * -1 Jj x P J » j j ■ ml a ■ ■ ■ h w w w m m m m •rvummww maw 

riTTT T T ITrlTTTlTt I" 1 '! 11111111 I 1 "1 1 fl If 11 1 1 E 11 f'l fill 

t 

•eaorv sapper - sap ill ras « 

0000-ffff s tnboird ru # 

# 

|i|i |iii| A I i i i I ii 114 j.l 1 AJJ j ill AJl lllilll a IL II 31 1 a a 
■ VII 11111 1111 til 1 f 1 1 El 11111 1 fl FT T I fl TV 11 fTCTWn 


iiptraa: 

E09F 10 

4b 

E0A0 EF0FEE1FED 

4m 

E0AS EB4FEA5T9 

4m 

£080 E78FE69FE5 

4m 

E0K E3CFUSFU 

4m 


lb ; nuaber of Mrds of 4ats 

not worn,, not GeOllh.nct 0rf012t..f»e>t 0(0131, 
«ot 0b014h,not OaOlSh.not 09016h,not 08017h 
not 070181,,not 06019b,net 0501ah,not 0401U 
*ot 0301:h,m,t 0201dl,,not OlOleh.not OOOlfh 


ECO 0001 
ECC2 00 


E0C3 0602 


i mmMniiiiimiiii i iiimiiiinii t mtWHi 

* * 

5 tie control fcrte tables * 

t ♦ 


: 

ciotib: 

4b 


OOh, 000090001b 
000090000b 


; reset cie chip 
; 2 brte sequence 


those couented out are in that state already bv above rent 
4b 05b, 000090000b i 4rrr-c: nor, invert ins 

4b 06b, 000090010b t ddr-c : all #ut except eberr 

4b 07h, 000090000b t *ior-c: aor-aal i/s 

4b Olh, 000190000b t *ost have port c enabled 






CP/H ffWC ASSEK 1.1 #014 SBC-300 *KSI» OF HQHITQF: V2.0-VFW 9/30/8? 


t above it the bare anrinua that the cio rewires 

! the folloairtj inits rort-t to handle vectored interrupts 

; *ff the *-100 bus. 

I 


E0C5 2606 


db 

28b, 

ooootoiiOb 

p*sr-b! 

bit port-or-fev 


■ 

t 

db 

29b, 

000010000b 

phsr-t 



* 

t 

db 

2a h, 

oooosoooot 

depr-b: 

non invert ins 

E0C7 2BFF 


db 

2th, 

uminib 

ddr-b J 

all inputs 

E0C9 2CFF 

* 

db 

2ch, 

lllllllllb 

sisr-fe: 

all n catchers 

2d thru 2f define rtrn ask 

EQCf 20T 


db 

2dh. 

lllltllllb 

ppr-fc i 

set far interrupt on am 


■ 

t 

db 

2eb, 

0000(00001 

ptr-b * 

1 bit enabled br task in 2f, 

EOCti 2F40 


db 

2fh. 

active*vctrs 

pir-b : 

accordins to svste* ewate 

EOCf 0310 

db 

03b, 

ivtciob and OOffh 1 

; ivr-b s 

1st of vector table 

EOD1 09CO 

• 

db 

09n, 

1100*00001 1 

1 csr-i : 

ei on rort b 

EOD? 0190 

t 

db 

01 h. 

lOOKOOOOt i 

' *ccr : 

leave b.c enabled 

EOE OOSS 


db 

00b,, 

lOOCrllOOOt ! 

I *icr : 

ei, vis-t 

0017 = 

cionb ew 
t 

slvenb 

d-ciotab 



00&4 = 


101110100b 


i clear slave reset 


iHi miimimm ttWHWtH UHKHimmii 
; e 

; see control brte table # 

; ft 

;ww4 ««miHHiinimni[nnitmiiiinn 

seetab: 




if »hz4 



E0D7 0X1 


da 

Oc103h 


EOD? 04+4 


da 

4404 b 

t #16 clock 

EODE- 05£fi 


da 

0ea05b 


EODl' 0E56 


da 

560b h 


EODF OCOE 


da 

ObOch 


E0E1 0000 


da 

ooodh 

: 9600 baud at 4ahz 

EQE3 0EG3 


da 

030eh 


E0E5 OF 00 


da 

000 f ft 




else 





if *h:6 




da 

0cl03b 




da 

0404b 

; #1 clock 



da 

4404b 

; *16 clock 



da 

OeaOSh 




da 

560tb 



t 

da 

360ch 



; 

da 

OiOdb 

; 9600 baud at tehz 



da 

120c h 


• 


da 

OOOdh 

; 9600 baud at 6ahz 



da 

030* h 




da 

OOOfh 




endif 





endif 



0010 * - 

scent f«tu 

f-scctab 



* 
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f # 

* *“100 vectored interrupt s ( vi% ci o port b) * 
t interrupt vector title * 
i * 




I 


E0E7 3DE& 

Vtiblf! 

6m 

vi7 

E0E9 37E& 

4a 

VI h 

EOEJ 31 £S 

da 

vi5 

ECO 2BES 

da 

vi4 

EOEF 25EB 

da 

vi3 

EOFl 1FEB 

da 

vi2 

E0F3 C5E7 

da 

ftfrrlsr 

ECO 19ES 

da 

viO 


9 


; Pifitr is on vi-1 


onto# configuration info 
to t t ioved up to ffOO 




i 



srsSditi: 



EOF? 00 DF 

da 

■onistrt 

I ftomtor §t»rt address 

E0F9 0040 

da 

conflimt 

, 16 bit confifurition vector 

E 0 FB 20 

db 

verlinfo 

; *orjtor version 1 

EOfC oooooo 

db 

0*0,0 

i spare 
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{H Hmm m Mnumu w mimi HHfHH iiiMMiim 

S * 

; feftin faith ftcaorr execution t 

? t 

* 

in it2: 


EOFT 219FE0 

Ixi 


El 02 CDDCDf 

t 

El 05 21F7E0 

call 

mint 

Ixi 

h>mfdata 

El 03 1100FF 

Ixi 

4* minis 

E10E OlOSOO 

ElOE+EDBO 

• 

ixi 

Jdir 

&*8 

• 

E110 21E7E0 

Ixi 

hsvtiblf 

El 13 1110FF 

* 

Ixi 

d.ivttlO tr 

1 

EllA 7fi 

E117+EW7 

*0V 

stai 

•>d 

El 19 32FBFF 

ita 

ui 


; tap out proa 


’ mo ve up srsinfo 


! tie port b interrupt vectors service routines 
; ( i.e. *—100 vectored interrupts ) 

I ru location port t iv table 

; i*2 interrupts base Ptse 
I into i resister 

i and into user raa resister np 


El 1C 011000 


Ixi 

b.16 



1 dir 


El 1F+EDB0 

m 



E12I oeoo 

i 

svi 

CiO 

El 23 CDCCE9 

» 

call 

rstlciob 

El 26 3EC3 

t 

■vi 

a.0c3ti 

E12E 326600 


sta 

66h 

EI2F 210FI8 


Ixi 

fe.naie 

E12E 226700 

s 

shld 

67 h 

£131 3EB4 

®V1 

a.slvent 

£133 D378 

• 

out 

C10C 


• 

ii2 


E13&+ED5E 





; eisht vectors 
; *ove ttiei to ra* 

; rstJciob takes *ask in res c 
; clear any interrupts fro* init 

; fix mi vector 

; mi entry 

; release slave reset line 


t CttCX F0fr COKTftXLEFi TYPE AND SE1 ACCORDINGLY t 


1 

inn ti 

H4WH 


1 

El 37 Ar 

xri 

a 


El 36 3273E1 

ita 

cf las 

t initialize controller flas to me 

E13E DBC3 

in 

sector 

; check for VFW-III 

E13Ii 4F 

»ov 

c.a 

S save char in case it is 

E13E 3ES5 

•vi 

*,556 

; send test byte 

E140 D353 

•at 

lector 


El42 DKG 

in 

lector 
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El*4 FE55 


CPI 

Sh 

• 

i 

let if ther Batch 



jr m 

*et#vf2 



£146+2008 






El 46 3BW 


Bvi 

t>0aah 

c 

lend test brte 

E14A D353 


tut 

sector 



Ei4C DBS3 


in 

lector 



E14E FW 


cpI 

Oaah 

D 

1 

let if they Batch 


Htlvf2: 






jrz 

is3 

a 

t 

Yes- is VFW3 so restore char t continue 

E150+2S22 






El 52 2124F1 


lxi 

ti>ho*e2 

a 

1 

reset jbp title to VF-II entries 

El55 2219DF 


*hl <f 

fe2+l 



E15S 2133F1 


Ixi 

h.read2 



E15B 2228DF 


shld 

r2+l 



E15E 214FF1 


lxi 

h.arite2 



C161 222EDF 


shld 

•2+1 



ElM 2167F3 


lxi 

h. Ieader2 



E)67 222EDF 


shld 

12+1 



E16A 2174F3 


lxi 

hi liver? 



EliD 2231DF 


shld 

s2+l 



El 70 C380E1 


jip 

rentry 

f 

entry Bars boot point 

El73 00 

cflas: 

db O 



El74 79 

1 

is3? 

BOV 

a.c 

a 

1 

restore char in vf*3 

E175 D353 


tut 

sector 



E177 3EFF 


mvi 

a.Offh 

a 

1 

set eft as to nomero 

El79 327X1 


sta 

cf las 



E17C 3E13 

t 

bvi 

a. 13h 

a 

1 

no* do restore to clear controller 

E17E D357 

* 

Qllt 

coaaand 

a 

1 

after its self test 








* 

t 




a 


* 

t 

#irt boot entrr point 


9 

§ 


s 


• • a • ■iilliiitiii 







111! 

illi imiiiiTf 


9 

rentry: 




£180 2100DF 


lxi 

ktUSflP 

f 

imt user if save lac 

El 83 22E6FF 


shld 

BSP 

• 

t 

toad user Ef loc 

El 86 2180E1 


lxi 

htrentrY 

• 

1 

•ale .G default * execO entry 

El 89 22FEFF 


shld 

UPC 



E18C tf 


Kfft 

i 



El 6D 32C0FT 


Sti 

ibrfc 

a 

r 

clear software he fits 

E190 325DFF 


Sti 

ivn 

* 

t 

dear interruet flas 

£193 329 AFF 


sta 

«if 

* 

t 

Set user interrufts - disabled 

£196 325EFF 


sta 

ear Hoc 

# 

* 

clear parity knowri flas 

£199 X 


inr 

a 



El 96 32C6FF 


sta 

tons 

• 

1 

set lens ressster print 

E19C FB 

1 

«i 


• 

* 

enable interrufts iaaedately fcefore 


■ 

1 



S 

fall throuih to coaaand interpreter laef 
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t iiugju im n ■ j 111 iiiiii i in r r 11 

I TTTTtl fTlTTi TTTi m IT ■ » i i i f ITI 1 \ TT fit Tt If Iff f VI | 

; i 

; cMind rf*ritrr point t 

t i 


EI9E 31C0FF 

execO: 

lxi SP.BOSSPl 

ElAl CDCEE9 

nil 

crlf 


E1A4 0E2£ 

•VI 

c.V 


ElAfe CDOCDF 

all 

CM 

3 nr ite the charactor 

E1A9 CDC7E9 

nil 

echo 

; col led the ceaaand 

E1AC FE2E 

cpi 

f 4 

m 



jrz 

exfcO 


E1AE+2QEE 




El BO C5 

push 

b 


E1BJ CHOSE 9 

nil 

SP4CP 


ElB4 CDFEEfi 

nil 

scan 

3 scan For the operands to the coaaand 

EIB7 Cl 

POP 

b 


E1BS 79 

BOV 

■ tC 


E1B9 219EE1 

lxi 

h.execO 


E1BC E5 

push 

A 

h 

3 push return address 

E1BC DM1 

T 

cadact: 

mi 'A' 



jrc 

invent 


ElBF+3851 




E1C1 FE1A 

cfi 

'Z'-'A'+l 



irnc 

invest! 


E1C3+304D 




E1C5 21DEE1 

lxi 

hic»d vet 


E1C8 87 

add 

a 


EIC? 85 

add 

1 


ElDA 6F 

BOV 

lit 



wrnc 

CBdiCl 


E1C8+3001 




ElCD 24 

inr 

h 


E1CE 5E 

CBdid: 

BOV C.B 

- 

ElCF 23 

inx 

h 


ElDO 56 

BOV 

d<ii 


E1D1 D5 

push 

t 

3 push destination address 

E1D2 2AD2FF 

Ihld 

#pr2 

'3 hl.de net operands 


Ided 

•Prl 


E1D5+G35E 




E1D7+D0FF 





Ixir 

fp«d 

3 point ir to (pad 

E1B9+FB2I 




EiDB+COFF 




ElDO C? 

r*t 


t jubp to it 


S 

cmdvcti 


E1DE 1AE236E275 

da 

•CBd. 

head. 

cod. 

dead 

E1E6 EEE226E338 

da 

ecsd. 

few!. 

tesd. 

head 

El EE 68E39EE312 

da 

lCBd. 

jndi inycidi 

lead 

E1F6 BGE412E2DE 

dM 

ickdiinvcidt 

acid. 

pcad 

ElFE 12E240E54D 

da 

invead. 

re»d. 

send. 

tcad 

£206 12E22EE766 

do 

invead. 

vead. 

•end. 

xcod 
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DOE 9CE79FE7 

D12 0E3F 
D14 COOCDF 
E217 C39EE1 


4v retd. zc»d 

* 

■ 

invad? *vi c,'?' 

c*lI cot 

oxecO 
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APPENDIX K 

SAMPLE I/O SUPPORT CODE 


RESETTING VECTORED INTERRUPTS 


reset ciob data catcher(s) and port b interrupt state. 

assumes interrupts have been disabled bv caller 
on entry res c must have mask for ciob port, 
i.e, to reset 06, c = lOlltllilb 

interrupts must be disabled through all code 
that accesses cio internal registers. 


ciob 



79h 

; S8C-30O CIO port b data port 

cioctl 


em 

7bh 

? 8BC-300 CIO control port 

csr$b 


e<tu 

09h 

; and/status port b 

rst$csrib 

em 

0010 $ 0000 b ; reset iusiip in c«d/status port 

j 

rstfrciobJ 





in 

dob 


7 first reset i's catcher 6 data port b 


ana 

c 


; according to f 1 a; issed in res c 


out 

ciob 


5 0 's dear 


mi 

dicsrfcb 


S ciftd/status for por r : j 


out 

doctl 


i register select 


mvi 

a»pst$csr$b 

; clear ius Si ip 


out 

cioctl 


i reset ip»ius 


rot 



ignoring errors for now 









MONITOR INITIALIZATION CODE 


false equ 0 
true enu not false 


sasi 

equ 

false 

cntrs 

equ 

true 

cntr3 

eqy 

false 

» 

* I/O Pert addresses 

S [i Systems SBC-300 CPU 

1 

; chip bases 

! 


\ 

p$3G0par 

equ 70h 

‘ SEC-300 Parallel Data Port 

p$300cio 

t 

equ 78h 

' Z8536 Counter/Timer !< Parallel 

• 

1 

i Z8536 Counter/Tiner & Parallel I/O Chip 

1 

p$cioc 

equ 

p$300cio+0 

plciob 

equ 

p$300cio+l 

p$cioa 

equ 

p$300cio+2 

pScioctl 

equ 

p$300do+3 

sp$sav equ 

0ff7efi 

i space for interrupts in page ff 

intSstk equ 

splsav 



; SBC-300 cio in it 

I 

cicircit* 


set up z-80 i-reg 


mi 

ai ivlpase 


stai 





set up iirt2 vectors in page. Of ft* 

Ixi 

h,i$sr 

» Just raove the table up there 

Ixi 

diiisritab 


lxi 

bii$sr$nb 


Idir 



in 

ptcioctl 

t force cio to state 0 

JBVI 

c*p$cioct1 

; send mi t info 

mi 

btcionb 


Ixi 

tuciotab 


out ir 
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lEIii 

ei 

ret 


dat^ for sbt$300 cio initialization 


iv^paqe 

equ 

Of fh ' 

\ all im? vectors are in past Offh 

iisr^tab 

equ 

OffOSh : 

\ start of im2 vector table in pa^e Offh 

srfcioict 

esu 

08h ' 

; Off08 - OffOf reserved for cio artr/timers 

sriciotb 

equ 

lOh 

! Off10 - OffIf reserved for cio port b 

sr$cio$a 

equ 

20h ' 

i Off20 - Off2f reserved for cio port a 

srtsce 

i 

equ 

30h ! 

; Off30 - Off3f reserved for see 

! 

i$sr: 


i 

i 

\ service routine addresses to move up 

" 



do crrtr Aimers require 4 addresses 

srlciccto 

dk) 

srSct3 ! 

f service routine address 

sr$ci(rct2 

du 

5r$cf2 : 

f service routine address 

sricioct t 

dm 

srlctl 

; service routine address 

srlciacte 

dm 

ctlerr 

\ service routine address 

* 



cio port b requires 8 addresses 

sridobO 

d» 

sr$vir7 

service routine -ess 

sriciobl 

diti 

sr^viffe 

service routine auuress 

sr$ciob2 

dm 

srlvirS 

service routine address 

srlciobS 

dm 

5P$vir4 

service routine a dress 

sr$ciob4 

dm 

sr$vir3 

service routine address 

sf£tiob5 

dm 

sr$vir2 

service routine address 

srltiobi 

dm 

srlviri 

service routine address 

sr$ciob7 

dv 

srlvirO 

service routine address 

actv$ints 

equ 

000040000b 

5 


1 

! any bit set mill activate the VI 
e,9, the foHoming mould activate 
the parity error line* 

; perr$enbl 

eqy 

010010000b 

jactvtints 

equ 

perr$enbl 


; cio port a retires 8 addresses 

* cio Fort a interrupts not currently used 
; see requires 8 addresses 

? see interrupts not currently used 

itsrtnb equ $n$sr ; number of bytes in table 
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) 


tio control byte tab 1^ * 

# 

fl-t’H-frJHt-ft frtt fc#4Bt JHHHHHHHHfrtf # # £ 

cio port a data 


if sasi 


d$pms$a 

equ 

000040000b 

; bit porti no pattern match 

d$phs$a 

eau 

OOOOiOOOOb 

i-isnored if bit port 

d$dpp$a 

eau 

111 1411lib 

i sasi is negative logic 

d$dd$a 

egy 

oommob 

‘ sel jbsY^outii/oirePiC/dijTiSPibsY-in^ 

d$sio$a 

eau 

OOOOiOOOOb 

; normal io bits 

? 

dfpp$a 

em 

OOOOiOOOOb 

2d thru 2f define ptrn msk 
?-ignored when no pattern match used 

d$pt$a 

egu 

OOOOiOOOOb 

i leave al1 masked off 

diprn^a 

$HU 

OOOOiOOOOb 


i 

diivia 

egu 

sr-icicia 

i 1sb of vector table 

didria 

“ 

esm 

OOOOiOOOOb 

; init port to all 0's 


else 

; nob sasi 


l 

d$RftS$a 

epu 

OOOOiOOOOb 

i bit porti no pattern match 

d$phs$a 

€PU 

OOOOiOOOOb 

^-ignored if bit port 

d£dpp$a 

epu 

lOlOiOlOOb 

i invert stroke ?i devtrdv 

d$dd£a 

enu 

0000$1100b 

; pa7-strobe> pa3-on$linei pa2-dev$rd 

d$sio$a 

epu 

OOOOiOOOOb 

; normal io bits 

' 

d$pp$a 

epu 

OOOOiOOOOb 

2d thru 2f define Ftrn msk 
S-ignored when no pattern match used 

d$Ft$a 

OPU 

OOOOiOOOOb 

! leave all masked off 

d$Fia$a 

OPU 

OOOOiOOOOb 

™ 

j 

d$iv$a 

epu 

sricioia 

? Isb of vector table 

d$dr$a 

enu 

OOOOiOOOOb 

? set strobe at data port 


end if 

! not sasi 




cio port b data 


d$ptns$b 

PPU 

OOOOtOllQb 

; bit FortiOr-pev 

d$phs$b 

ePU 

OOOOiOOOOb 

i 

d$dpp$b 

ePU 

OOOOiOOOOb 

; non inverting 

d$ddfb 

egu 

uittmih 

; all inputs 

d$sio$b 

OPU 

umiim 

; al1 1's catchers 

d$FP&b 

epii 

miiimb 

2d thru 2f define ptrn msk 
! set for interrupt on any 

d$pt$b 

egu 

OOOOiOOOOb 

; bit enabled by mask in 2f 

d$pin$b 

egu 

actviints 

? whichever bits are set are enabled 
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j 






■ Isb of vector table 


d*iv*b equ 


dipms43 equ 
d$pms41 equ 
d$pm?$2 equ 
ditcml3 equ 
d$tc!43 equ 
d$tcm$l equ 
dJtdtl equ 
d*tc»*2 equ 

d4tcl$2 equ 

# 

d*iv*ct equ 


dieisf 5 equ 
diset equ 
dicei equ 
d$trgr equ 


ciotabs 


5r$ci'i$b 

do entr/timer data 


1000*001lb 

100040000b 

1000*001lb 

244 

65 

244 

65 

0 

32 

srldolct 


? continuous! no external pins> no dts 
; continuous) no external pins> pulse output 
; continuous* no external pins* no dcs 

; = 62500; “ 1/32 second 

! - 62500; = 1/32 second 

! = 32; for 1 second 

; note that cio chip provides bits d2tdl 


do c/s resister commands 

001040000b ; clear interrupt service flass (ip* ius) 

1I0040000b ; set ie 

111040000b ; clear ie 

000040110b l trisser a c/t yithout satins 

besin ciotab 


db 

OOh. OOOfltOOOOb 

; mcr ; dsa&le aue 

db 

Olh, 000110000b 

; mccr : myst leave port 


port a first 

parallel port status in 

db 

20h, d$pms$a ; 

pattern mode specification 

db 

21h> diphs$a ; 

pattern bandhake specification 

db 

22h, d$dpp$a ; 

data path polarity 

db 

23bi d4dd$a ; 

data direction 

db 

24h: dJsiota ; 

special in 

db 

25tu dippSa i 

port polarity 

db 

2Wn d$ptta i 

port transition 

db 

27hi dJpinta ; 

port mask 

db 

02bi d$iv$a ; 

interrupt vector 

db 

03h> d$cti ; 

command status 


K-5 









init'd to handle vector'd interrupts 


next? port b 


db 

28h, d$pms$b 

; pattern mode specification 

db 

29hi d$phs$b 

; pattern handhake specification 

db 

2ah, d$<Jpp$b 

? data path po laritv 

db 

2bh, d$dd$b 

\ data direction 

db 

2chi dSsipSb 

; special io 

db 

2dh, d$FP$b 

? port polaritv 

db 

2ph, d$pt?b 

i port transition 

db 

2fh t d4pm$b 

; port mask 

db 

03h, d$iv$b 

? interrupt vector 

db 

09h, d$sei 

; command status 



finally, eft's 


? use either 1&2 linked? or 3 alone 

db 

lchi 



c/t-i mode specification resister 

db 

ldh. 

d^pms$2 

0 

7 

t/t-2 mode specification resister 

db 

leh. 


1 

c/t-3 mode specification register 

db 

I6h, 

dltcfflli 

* 

7 

d t-i time constant register msb 

db 

17b, 

mcm 

? 

c/t-1 time constant register 1sb 

db 

I8h. 

d$tos£2 

, 

c/t-2 time constant register msb 

db 

19h> 

<tttcl*2 

, 

c/t-2 time constant register 1sb 

db 

lah, 

d$tcm$3 

" 

c/t-3 time constant register msb 

db 

ibh, 

d$tc!$3 

, 

c/t-3 time constant register Isb 

db 

04h, 

d^iv$ct 

I 

c/t interrupt vector register 

db 

Oah, 

d$cei 

5 

c/t-1 command/status register 

db 

Oah, 

d$cisfs 



if not 

entrs 



disable interrupts on all c/t's 

db 

Obh, 

dice! 

i 

c/t“2 command/status register 

db 

Obh, 

ditisfs 



db 

Och, 

d$cei 

, 

c/t-3 command/status register- 

db 

Och, 

dtcisfs 



else 

; entrs 


enable interrupts on either c/t-2 of c/t-3 

if cntr3 


i 

enable interrupts on c/t-3 

db 

Obhr 

d£cei 

, 

c/t-2 command/status register 

db 

Obh> 

d$cisfs 



db 

Och, 

d$sei 

i 

c/t-3 command/statu s register- 

else 

“ not cntr-3 


enable interrupts on c/t-2 

db 

Obh, 

dtsei 

7 

c/t-2 command/status register 

db 

Och, 

dfcei 

* 

J 

c/t-3 command/status register 

db 

Och, 

dicisfs 
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Climb 


csrictS 

^rr$msk 

i 

ctierr: 


ct$erH): 


endif 

; not cntr3 


end if 

i cntrs 


db 

01 h, 

lllliOUlb ; 

master configuration control 

db 

Obh, 

d$trgr ; 

c/t-2 command/status register 

db 

Oih i 

dttrsr ‘ 

c/t-1 command/status register 

db 

Oth > 

dttrsr- ! 

c/t-3 command/status register 

db 

OOht 

1000$ 11 00b ; 

IMS ter interrupt control 

eau 

$-eiotab 



routine to service counter/tidier err and transfer control 
to routine of highest priority counter /timer- need ins 
service 



e**u Oeh 

; command/status register^ 


equ OOOltOOOOb ? ERR bit in csr y s 


\ cSO has 

disabled interrupts 

sspd 

sp$sav $ 

save state 

Ixi 

spi int$stk 


push 

PSSU 


push 

h 


push 

b 


Ixi 

hii$sr$tab - 2 5 

c/t isc's are 1st in table 

mvi 

c T p$doetl 


RVl 

bicsr^ct3 + l ; 

c/t“3 is highest priority 

inx 

h 1 

l word per address * 

i nx 

h 


dcr 

b ; 

csr's are sequential 

outp 

b 1 

read the csr 

1 np 

a 


ani 

erMtask ? 

check ERR bit 

irz 

ctterrO $ 

if not set then go check next c/t 


K-7 






t 


jnov 

Ciin 

\ else set up address of service routine 

inx 

h 


mov 

bi© 


Ihld 

spfsav 

; put it on user's stack ( no choice) 

dcx 

h 


(BOV 

m ? b 


dcx 

h 


mov 

m*c 


shld 

sp$sav 

; update user's stack fir 

POP 

b 

i restore state 

POP 

h 


POP 

PSW 


Ispd 

sp$sav 


ret 


; and imp to service routine 



(uith interrupts still disabled 

end 






APPENDIX M 
DISCLAIMER 


SDSystems, INC. makes no repcesentations or warranties with 
respect to the contents hereof and specifically disclaims any 
implied warranties of merchantability or fitness for any 
particular purpose. Further, SDSystems, INC. reserves the 
right to revise this publication and to make changes from time 
to time in the content hereof without obligation of SDSystems, 
INC. to notify any person of such revision or changes. 
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APPENDIX N 
LIMITED WARRANTY 

All SDSystems printed circuit board assemblies are warranted 
for a period of one (1} year from date of invoice to be free 
from defects of material and workmanship. 

Should an SDSystems board fail to perform to specifications, 
obtain a Return Material Authorization (RMA) number from your 
distributor or from SDSystems. Include this number in all 
correspondence and with the returned product. Ship the item 
prepaid to SDSystems and it will, at our option, be repaired 
or replaced free of charge provided the unit is received 
during the warranty period. 

In order to validate this warranty, the enclosed warranty card 
must be returned to SDSystems. If no warranty card is on file 
at the time of product return, dated proof of purchase will be 
required. 

This warranty is invalid if product has been misused or 
improperly modified. Modifications documented in the SDSystems 
unit publications may be performed without invalidating the 
warranty. All other modifications will invalidate the 
warranty. Warranty is limited to replacement of defective 
parts and no responsibility is assumed for damage to other 
equipment. 

SDSYSTEMS MAKES NO WARRANTIES, GUARANTEES, OR REPRESENTATIONS, 
EXPRESSED OR IMPLIED, WITH RESPECT TO THE PRODUCTS COVERED 
HEREBY, EXCEPT AS EXPRESSED HEREIN, AND BUYER EXPRESSLY WAIVES 
ANY OTHER WARRANTIES, GUARANTEES, OR REPRESENTATIONS 
INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR USE. SDSYSTEMS NEITHER ASSUMES 
NOR AUTHORIZES ANY OTHER PERSON TO ASSUME FOR SELLER ANY OTHER 
LIABILITIES IN CONNECTION WITH THE SALE OF THE PRODUCTS. IN 
NO EVENT WILL SDSYSTEMS BE LIABLE FOR ANY SPECIAL, INCIDENTAL, 
OR CONSEQUENTIAL DAMAGES. 
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APPENDIX 0 

PARTS LIST FOR SBC-300 


PART/SUB 

DESCRIPTION NUMBER DESIGNATION 

SBC-300 4 MH2 


SBC-300 BOARD SCHEMATIC 

SBC-300 PC BOARD 

IC, 7406 

0300723 

7000066 

7010007 

U45 


IC, 7438 

7010030 

U5 


IC, 74LS00 

7010160 

U8, 

U16, U24, 

IC, 74LS02 

7010162 

U30 
U4, 

U26 , U27 , 

IC, 74LS04 

7010164 

U51, 
U32, 

U68 

U37 

IC, 74LS08 

7010166 

U34, 

U75 

IC, 74LS10 

7010168 

U17 


IC, 74LS14 

7010172 

U6, 

U19, U52, 

IC, 74LS20 

7010174 

U 53, 
U56 

U60 

IC, 74LS32 

7010181 

U18, 

U20 

IC, 74LS74 

7010195 

Ul, 

U2 , U7, 

IC, 74LS93 

7010205 

U9, 
U74 
U42 

U33 , U43, 

IC, 74LS112 

7010210 

U15 


IC, 74LS139 

7010220 

U57 


IC, 74LS158 

7010229 

U64, 

U72 

IC, 74LS163 

7010233 

U25 


IC, 74LS164 

7010234 

U67 


IC, 74LS240 

7010260 

U13, 

U21, U35 

IC, 74LS244 

7010264 

U55, 

U71 

IC, 74LS245 

7010265 

U61, 

U70, U76 

IC, 74LS280 

7010279 

U78 

U39 


IC, 74LS368 

7010303 

U36 


IC, 74LS373 

7010304 

U29, 

U40 

IC, 74LS374 

7010305 

U38 


IC, 75188 OR MCI4 88 

7010332 

U10, 

Ull 

IC, 75189 OR MCI489 

7010333 

U3, 

Ul 2 

IC, 74LS682 

7010518 

U69 


8531 4 MHZ ASCC 

7010536 

U47 


74LS125 

7010526 

U14, 

U44 

74LS189 

7010527 

U54, 

U62, U63 

IC, MK3880-4 Z80A (4 MHZ) 

7010334 

U48 


8536 4 MHZ CIO 

7010538 

U46 


IC, PIN 1 REFR 200 NS DRAM 

7010532 

U23, 

U31, U 41 

DELAY LINE, 5 TAP, 200 NS 

7120010 

U49, 
U66, 
U22 

U50, U58 
U73 , U79 

PAL 16L8 - DECODE PROG. 

7250006 

U28 


PAL 16L8 SLAVE PROG. 

7250007 

U5S 
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QTY PART/SUB 


REQD 

DESCRIPTION 

NUMBER 

DESIGNATION 


SBC-300 4 MHZ 

(Continued) 


1 

SIP, 4.7K OHM 

7010434 

RN4 

i 

SIP, IK OHM, 6 PIN 5 RES 

7010556 

RN3 

2 

SIP, 220/330, 10 PIN 

7010530 

RNl, RN2 

1 

RES 22 OHM 1/4W 5% CC 

7020033 

R8 

1 

RES 100 OHM 1/4W 5% CC 

7020049 

R14 

2 

RES 220 OHM 1/4W 5% CC 

7020057 

R4, R9 

5 

RES IK OHM 1/4W 5% CC 

7020073 

R5-R7, Rl2, 

Rl 6 

3 

RES 4.7K OHM 1/4W 5% 

7020089 

R3, R13, R15 

2 

RES 10K OHM 1/4W 5% CC 

7020097 

R10, Rll 

2 

RES 150 OHM 1/2W 5% CC 

7020171 

Rl, R2 

3 

10 PIN IK RES NTWK 

7020223 

RN5-RN7 

4 

CAP 10MF 16V TANT 

7030009 

Cl, C2, C6, C9 

2 

CAP 150PF 

7030042 

C15, C39 

1 

CAP 300PE 20% 50V .2 

7030044 

C14 

33 

CAP .1UF 50V 

7030045 

C3-C5 , Cl, C8, 
CIO, Cll, C16- 
C38, C40-C42 

1 

CAP .01MF 16V CRAMIC 

7030046 

Cl 3 

1 

CAP 33PF 50V 

7030047 

Cl 2 

1 

DIODE, 1N4001 

7040002 

CR3 

2 

ZENER DIODE 1N4742A 

7040004 

CR1, CR2 

1 

TRANS PNP 2N3906 

7040006 

Q1 

1 

8 POSITION DIP SWITCH 

7050002 

SW1 

2 

SOCKET 16 PIN 300 ML 

7060003 

J5, J6 

1 

SOCKET 28 PIN GOLD PL 

7060022 

XU 6 5 

1 

CRYSTAL, 8 MHZ 

7080007 

Yl 

2 

6-32 X 3/8 PPH SCREW 

7130006 


2 

6-32 NUT 

7130007 


2 

LOCKWASHER #6 

7130009 


1 

78H05C +5V 5 AMP VLT RGLR 

7160012 

VRl 

1 

2X25 CONN, STRT HDR 

7090197 

J 4 

2 

CONN, 26 PIN STRT HDR 

7090196 

J2, J3 

2 

HDR ASSY 

0100736 

J5, J6 

1 

HEATSINK TMH 6103-B 

7130004 


37 

65474 BERG PV JUMPER 

7170004 


7 

BERG 1X2 STR .230 PIN TIN 

7170018 

W4 , W5 , W9 , 
Wll, W12, 
W15-1, W21 

5 

BERG 1X3 STR .230 PIN TIN 

7170021 

Wl, W3, W6, 
W10, Wl9 

2 

BERG 2X5 

7170105 

W13, W17 

2 

HDR ASSY 

0100736 

J5 , J6 

1 

BERG STIK ST 2X9 TIN PL 

7170097 

Wl 4 

1 

SIP, IK OHM, 8 PIN RES 

7010413 

RN8 

1 

SOCKET, 40 PIN GOLD PL 

7060025 

XU 4 8 

1 

BERG 2X4 

7170020 

W16 

1 

BERG 2X15 

7170106 

Wl 5 

2 

PCB EJECTORS 

7130228 


0 

SBC-300 TEST PROCEDURE ASSY 

0900723 
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7 
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PART/SUB 

DESCRIPTION NUMBER DESIGNATION 

SBC-300 6 MHZ 


SBC-300 BOARD SCHEMATIC 

SBC-300 PC BOARD 

IC, 7406 

IC, 7438 

IC, 74LS00 

IC, 74LS02 

IC, 74LS04 
IC, 74LS08 
IC, 74LS10 
IC, 74LS14 

IC, 74LS20 
IC, 74LS32 
IC, 74LS74 


IC, 74LS92 
IC, 74LS112 
IC, 74LS139 
IC, 74LS158 
IC, 74LS163 
IC, 74LS164 
IC, 74LS240 
IC, 74LS244 
IC, 74LS245 

IC, 74LS280 

IC, 74LS368 

IC, 74LS373 

IC, 74LS374 

IC, 75188 OR MC1488 

IC, 75189 OR MC1489 

IC, 74LS682 

8531A 6 MHZ ASCC 

74LS125 

74LS189 

S8400B- 6 MHZ CPU {Z80B) 
8536A 6 MHZ CIO 
150 NS DRAM 


150 NS DELAY LINE 
PAL 16L8 - DECODE PROG. 
PAL 16L8 SLAVE PROG. 
SIP, 4.7K OHM 


0300723 

7000066 


7010007 

U45 


7010030 

U5 


7010160 

U 8, 
U30 

U16, U24, 

7010162 

U4, 

U26, U27 , 


U51, 

U6 8 

7010164 

U32, 

U3 7 

7010166 

U34, 

U75 

7010168 

U17 


7010172 

U6 , 

U19, U52, 


U 53, 

U6 0 

7010174 

U56 


7010181 

U18, 

U20 

7010195 

01, 

U2 , U7, 


09, 

U74 

U33, U43, 

7010204 

U42 


7010210 

U15 


7010220 

U57 


7010229 

U6 4, 

U7 2 

7010233 

025 


7010234 

U67 


7010260 

U13, 

U21, U35 

7010264 

U55, 

U71 

7010265 

U61, 
U7 8 

U70, U76- 

7010279 

U39 


7010303 

U3 6 


7010304 

U29, 

U40 

7010305 

U3 8 


7010332 

U10, 

Ull 

7010333 

U3 , 

U12 

7010518 

U69 


7010520 

U47 


7010526 

U14, 

U44 

7010527 

U54, 

U62, U63 

7010528 

U4 8 


7010529 

U46 


7010534 

U23, 

U31, U 41, 


U49, 

U50, U58, 


U6 6, 

U73, U79 

7010535 

U22 


7250006 

U28 


7250007 

U5 9 


7010434 

RN4 
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QTY 

REQD 


DESCRIPTION 


PART/SUB 

NUMBER 


DESIGNATION 


SBC-300 6 MHZ (Continued) 


1 

SIP, IK OHM 6 PIN 5 RES 

7010556 

RN3 

2 

SIP, 220/330, 10 PIN 

7010530 

RN1, RN2 

1 

RES 22 OHM 1/4W 5% CC 

7020033 

R8 

1 

RES 100 OHM 1/4W 5% CC 

7020049 

R14 

2 

RES 220 OHM 1/4W 5% CC 

7020057 

R4, R9 

5 

RES IK OHM 1/4W 5% CC 

7020073 

R5-R7, R1 
R16 

3 

RES 4.7K OHM 1/4W 5% 

7020089 

R3 , R13, 

2 

RES 10K OHM 1/4W 5% CC 

7020097 

R10, Rll 

2 

RES 150 OHM 1/2W 5% CC 

7020171 

Rl, R2 

3 

10 PIN IK RES NTWK 

7020223 

RN5-RN7 

4 

CAP 1OMF 16V TANT 

7030009 

Cl, C2, C 

2 

CAP 150PF 

7030042 

C15, C39 

1 

CAP 300PF 20% 50V .2 

7030044 

C14 

33 

CAP .1UF 50V 

7030045 

C3-C5, C7 
CIO, Cll, 
C38, C40- 

1 

CAP .01MF 16V CRAMIC 

7030046 

C13 

1 

CAP 33PF 50V 

7030047 

Cl 2 

1 

DIODE, 1N4001 

7040002 

CR3 

2 

ZENER DIODE 1N4742A 

7040004 

CRl, CR2 

1 

TRANS PNP 2N3906 

7040006 

Q1 

1 

8 POSITION DIP SWITCH 

7050002 

SW1 

2 

SOCKET 16 PIN 300 ML 

7060003 

J 5 , J 6 

1 

SOCKET 28 PIN GOLD PL 

7060022 

XU 6 5 

1 

XTAL, 12 MHZ 

7080019 

Yl 

2 

6-3 2 X 3/8 PPH SCREW 

7130006 


2 

6-32 NUT 

7130007 


2 

LOCKWASHER #6 

7130009 


1 

78H05C +5V 5A VLT RGLR 

7160012 

VRl 

1 

HEATSINK TMH 6103-B 

7130004 


37 

65474 BERG PV JUMPER 

7170004 


1 

SIP, IK OHM 8 PIN RES 

7010413 

RN8 

1 

2X25 CONN, STRT HDR 

7090197 

J 4 

2 

CONN, 26 PIN STRT HDR 

7090196 

J2 , J3 

2 

HDR ASSY 

0100736 

J5 , J6 

1 

SOCKET, 40 PIN GOLD PL 

7060025 

XU48 

7 

BERG 1X2 STR .230 PIN TIN 

7170018 

W4, W5, W 
Wll, W12, 
W15-1, W2 

5 

BERG 1X3 STR .230 PIN TIN 

7170021 

Wl, W3, W 
W10, Wl9 

1 

BERG STIK ST 2X9 TIN PL 

7170097 

W14 

2 

BERG 2X5 

7170105 

W13 , W17 

I 

BERG 2X4 

7170020 

W16 

1 

BERG 2X15 

7170106 

Wl 5 

2 

PCB EJECTORS 

7130228 


0 

SBC-300 TEST PROCEDURE ASSY 

0900723 
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REPLACEMENT CHIPS (Or Equivalent) 


MITSUBISHI 

FUJITSU 

MOSTEK 

MOTOROLA 


RAMS 
150 ns 

(P> 

M5K4164S-15 
MB 8265-15 
MK4164-15 
MCM6664-15 


ROMs 

200 ns 


-20 2716 
-20 2732 
-20 2764 
-20 


Delay 
150 ns 

DDU-4-5150 


Lines 
20 0 ns 

DDU-4-5200 


0-5 





) 
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PARTS PLACEMENT DIAGRAM 
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JUMPER NUMBERING NOTATION 


Throughout the manual, jumper locations are referenced by 'W 1 
number and pin number. The following number convention is 
adhered to for all jumpers on the board. 

For horizontal jumpers that are single row (1x3, 1x4, etc.), 
pins are numbered consecutively from left to right. 

For vertical jumpers that are single row (1x3, 1x4, etc.), 
pins are numbered consecutively from top to bottom. 

For horizontal jumpers that are dual row (2x3, 2x4, etc.), 
pins are numbered consecutively from bottom left to right, 
continuing on the top right to left. 


EXAMPLE: 


W7 (1) , W7(6), 


and W7(8) are to be jumpered. 


16 15 


I o | o 
W7 I ! 

I o | o 


1 2 


14 13 12 

o o o 

o o o 

3 4 5 


11 10 9 

I o I o ! o | 

II II 

I o | 0 I o I 

6 7 8 


For vertical jumpers that are dual row (2x3, 2x4, etc.), pins 
are numbered consecutively from left top to bottom, continuing 
on the right bottom to top. 


For horizontal jumpers that are triple 
pins are numbered consecutively from 
continuing from bottom to top for each 
right. 


row (3x3, 3x4, etc.) , 
left bottom to top, 
column from left to 


EXAMPLE: W3(4-5) is to be jumpered. 

6 9 



3 

o 

o 

D 

O 

12 

W3 

2 

o 

1 0 1 

j l 

O 

o 

11 


1 

o 

1 o 1 

Q 

G 

ID 


L-3 


r 
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APPENDIX L 

JUMPER CONNECTION QUICK REFERENCE TABLES 


STANDARD JUMPER CONNECTIONS 
(Example: "1-2" means jumper pins 1 and 2 together) 

Master Slave 


wl 

OUT 

OUT 

W3 

1-2 

1-2 

W4 

OUT 

IN 

W5 

IN 

OUT 

W6 

1-2 

1-2 

W9 

IN 

OUT 

WlO 

1-2 

1-2 

Wll 

IN 

OUT 

W12 

IN 

IN 

W13 

POSITION 1 

POSITION 

W14 

POSITION 5 

POSITION 

W15-W10 

ALL IN 

CUT ALL 

W19 

OUT 

2-3 

W21 

IN 

OUT 


JUMPER DEFINITIONS 

NOTE: "(etch)" means an etch jumper. If a change is desired, 

the user must cut the etch and insert a jumper. 


Jumper Purpose Setup 


Wl 

SCC Port A Baud CLK 

1-2 

External (modem) clock 


select 

2-3 

2 mHz system clock 

W2 

RAM size select 

1-2 

64K DRAM 

(etch) 


2-3 

Future expansion 

W3 

Wait state generator 

1-2 

Memory cycle 



2-3 

OP CODE fetch only (Ml) 

W4 

Master/Slave select 

IN 

Slave 



OUT 

Master 

W5 

Bus refresh signal pin 66 

IN 

Outputs RFSH* signal 


(for SD EXPANDORAM II & 

OUT 

No connection to bus 


III) 



W 6 

pSTVAL * source select 

1-2 

IE EE-6 96 timing 



2-3 

01 clock 

W7 

Bus clock select 

1-2 

Future expansion 

(etch) 


2-3 

4/6 mHz board 

W8 

CPU clock select 

1-2 

4/6 mHz board 

(etch) 


2-3 

Future expansion 

W9 

WAIT* for EXPANDORAM III 

IN 

EXPANDORAM III 


compat. 

OUT 

All others 

WlO 

PROM select 

1-2 

64K and smaller 



2-3 

1 28K 


L-l 






JUMPER DEFINITIONS—Continued 


Jumper Purpose 

Wll MWRT select 

W12 BRFSH jumper 


W13 TMA wait generator 

J umpe r 

W14 Interrupt select 1 

2 

3 

4 

5 

6 

7 

8 
9 

W15-W18 Bus pull up resistors 
for master? remove for 
slave 

W19 SLVCLR select 

W21 RDY/XRDY enable 


Setup 

IN SBC-300 creates MWRT 
OUT MWRT created elsewhere 
IN Refresh during TMA 
control 

OUT Ignore refresh 
1-5 Wait states inserted 

# 

PWR FAIL to NMI 
Attention to VI6 
Attention to VI7 
Parity error to VII 
Attention to VI2 
ERROR* to VIO 
Attention to VI4 
Attention to VI5 
Attention to VI3 


1- 2 Manual reset for slave 

2- 3 SLVCLR from bus 

IN RDY/XRDY gated to WAIT* 
OUT RDY/XRDY not used 


L-2 




e-d 
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APPENDIX Q 
SCHEMATIC 


Q-l 
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NOTES: 
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Q-5 































































































































































































































































































































































































































































































































































































































































































































































































































































































